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SECTION I 
INTRODUCTION AND INSTALLATION 



1.1 INTRODUCTION 

The 16 Input/ 16 Output Data Module shown in figure 1-1 provides two-way communications 
between the Texas Instruments Model 960 Computer Family and devices or transducers that are 
operated by or generate digital control signals. 

The module provides 1 6 input lines and 1 6 output lines. Each line can be addressed as a single 
independent binary value or as a member of a group of 2 to 16 lines. Alternate versions of the 
Data Module provide 15 normal inputs, 14 normal outputs, an interrupt input line, and an 
interrupt mask output. 

Variations of the 16 Input/ 16 Output Data Module are listed in table 1-1. 



Part Number 

214103-0001 

214103-0002 
214103-0003 
214103-0004 
214103-0005 
214103-0006 



Table 1-1. 16 Input/16 Output Data Module ConHguiations 

Descrqition 

16 Inputs/16 outputs. Open collector outputs. No Interrupt. Nominal input current 15ma 
with low level input. 

15 inputs/ 14 outputs, interrupt and interrupt mask. Interrupts generated by trailing edge of 
IN 15- pulse. Nominal input current is 15ma with low level input. The output lines are inter- 
nally pulled up to approximately 5Vdc logic power with 5.1 K ohm resistors. 

15 inputs/14 outputs, interrupt, and interrupt mask. Interrupt is generated by leading edge of 
IN15- pulse. Nominal input current is 15ma with low level input. The output lines are inter- 
nally pulled up to approximately 5Vdc logic power with 5.1 K ohm resistors. 

16 inputs/16 outputs, no interrupt. Nominal input current is 1.5ma with low level input. 
Open collector outputs. +5Vdc available at top edge connector, P2-1 and A; through 30AWG 
wire fuse. 

15 inputs/14 outputs, interrupt, and interrupt mask. 0UT8-flip-flop is cleared by CRUMR-. 
Nominal input level is 15ma with low level input. The output lines are internally pulled up to 
approximately 5Vdc logic power with 5.1 K ohm resistors. 

15 inputs/14 outputs, interrupt and interrupt mask. Interrupt is generated by leading edge of 
IN 15- signal. Nominal input current is 15ma widi low level input. The output lines are inter- 
nally pulled up to approximately 5Vdc logic power with 5.1 K ohm resistors. 0UT15- is con- 
nected to input 15 on input multiplexer Z3 making it independent of the interrupt mask. 
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1.2 INSTALLATION 

The 16 Input/ 16 Output Data Module can be installed in any standard CRU port (port numbers 
EFO through EF3), optional internal expansion ports (EF4 through EFF), or external expansion 
chassis ports (00 through FO). When inserted into an internal CRU port, the component side of 
the printed-circuit board faces the front of the computer. In an external expansion chassis, the 
component side of the module faces the Buffer Module as shown in figure 1-2. 

External inputs and outputs are located on the top edge 72-pin connector. If other than the 
standard cables are used, connections to the module can be made by using connector and cover 
assembly, part number 217081-0001 (3/8-inch diameter cable maximum) or part number 
217081-0002 (1/2-inch diameter maximum). Signal line length between the module and user's 
equipment should be kept as short as possible. The use of twisted pair or coaxial cable is 
recommended. Pin designators are listed in table 4-1. 

1.2.1 DATA MODULE FILTERS AND PULLUP VOLTAGES. Capacitor mounting pads are 
provided across each input signal pair to allow the user to decouple noisy input signals. Typical 
capacitor values for purpose are 0.01 to 0.5 microfarad. The pad spacing is 0.25 inch (center- 
to-center) and the capacitor height is limited by a component height restriction of 0.3 1 inch. If 
necessary capacitor leads can be bent to meet height restrictions. The introduction of noise into 
the system power supply should be avoided. Excessively noisy signals should be buffered prior to 
input to the module. 

When an application dictates the use of external voltage on the TTL Data Module output 
circuits, it must not exceed 30 volts or 50 milliamps. 

1.2.2 OPTION SELECTION. If the interrupt option is selected, jumper options provide for the 
interrupt to be set by either a logic zero or a logic one on either the positive or the negative 
transition. 

Jumper selectable options (summarized in table 1-2): 

• Input bit 15 = Input bit 15, output bit 15 or CRU INT. CRU INT = Logic AND of 
interrupt (OUT 15 LATCH) and mask (OUT 14). 

• 0UT14 to top-edge connector (yes or no). 

• OUT 15 to top-edge connector (yes or no). 

• Interrupts - select one 

1) no interrupts 

2) negative-edge triggered interrupt 

3) positive-edge triggered interrupt 

• Supply 5 volts to top-edge connector (yes or no). 

• State of OUTS after power on reset (set or clear). 
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Figure 1-2. CRU Mechanical Configurations 



Table 1-2. Data Module Configurations 




Assembly No. 
214103-000*® 
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CD 8 = Last digit in assembly part number. 

2 X = Jumpers are connected between these terminals on this hsied assembly part number; e.g., on assembly 2 14103-0001 . jumpers 
are connected between: hS and Eb. El and E3. E2 and E4. EI6 and E18, El 7 and E19. 
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SECTION II 
OPERATING INSTRUCTIONS 

Operation of a data module consists entirely of the programming required to perform some 
pre-established function. This module is commonly used to complete the interface to paper-tape 
readers, paper-tape punches, line printers, analog systems, plotters, CRT displays, digital volt- 
meters, and other devices that require parallel data transfer or control. The Texas Instruments 
Model 960 Computer User's Manuals that support the related peripheral hardware contain 
operating instructions for the individual peripheral devices. These manuals also include the 
programming details of the individual interfaces. 

As an example, consider a very simple paper-tape reader with an interface specification as 
defined in table 2-1. The paper-tape reader uses a stepping motor that must be pulsed once for 
each character read. When the sprocket signal goes from ZERO to ONE, the character is available 
to be read. 

A simple routine to read 80 characters from tape, storing these characters one per word in 
memory, might appear as listed in table 2-2. Note that the STCR instruction in table 2-2 is 
constructed to input 9 bits. The most significant bit of that field is the Ready bit which is 
normally a ZERO. Hence the high order eight bits placed in memory will be ZERO's when an 
eight bit field is inputted with the reader ready. This is normally desirable. 

Table 2-1. Example of Paper Tape Reader Bit Assignments 
Bit Addresses Function* 

CRU Input: 



Character Read- Bit is LSB 
1/0 = hole/no hole 




Reader Ready- 0/1 = ready /not ready 



13 Sprocket- 1/0 = hole/no hole 

14 Not used 

15 Interrupt— 1 = interrupt — occiirs when sprocket goes from to 1 (5 Volts to Volts) 

CRU Output: 

Step- 1 = step — normally = and set = 1 for lOjLtsec to step. 

• tape moves one character for each step signal. 

I -I Incorrupt Mask- 1/0 = enable /disable interrupts 

15 C'lcir Interrupt 1/0 = set/clear 

*ONE's and ZERO's are values as contained in memory. 
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Table 2-2. Sample 80-Character Tape Read Routine 
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In situations where idling the computer while waiting for characters is undesirable, the input 
routine must be run with interrupt control. This condition allows other work to be performed 
between appearances of the sprocket signal. The following is not a complete description of how 
such routines should be written, but is given as an illustration of an interrupt driven input 
routine. 

Memory location 94, ^ must contain the instruction SSB CRUINT (or possibly SXBS CRUINT) 
where CRUINT is as defmed in the program listed in table 2-3. This routine leaves many 
dangling ends including: the problems of register saving and restoring, ihe packing of characters 2 
per word, and the contents of NOTME and FINISH, hi most instances, the monitors or 
operating systems that are available from Texas Instruments are written to service all devices that 
generate CRU interrupt. Thus, this problem is eliminated for the user. 
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Table 2-3. Sample Interrapt Driven Input Routine 
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SECTION III 
PERIPHERAL SPECIFICATIONS 



(Not Applicable) 
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SECTION IV 
INTERFACE AND CONTROL SPECIFICATIONS 

4.1 GENERAL 

This section discusses the computer and 16 Input/ 16 Output Data Module interfaces, the 
signatures, and pin assignments for these signals, and the functioning of the signal generation 
circuitry. It also describes control of data transfer and presents the formats of software 
instructions used for CRU bit and field manipulation. The electrical and physical characteristics 
of the data module are specified. The jumper and resistor schedules for the various options are 
shown in the logic diagram (TI Drawing Number 214104) in Section VI. 

4.2 CPU INTERFACE 

The following paragraphs discuss the interface between the 16 Input/ 1 6 Output Data Module and 
the CPU. They include discussions of connector pin assignments, addressing of individual 
modules, control signals and data transfer, and CRU input and output instruction formats. 

4.2.1 CONNECTOR PIN ASSIGNMENTS. The data module interfaces with the CPU through 
the Communications Register Unit (CRU). This interface is completed through the bottom-edge 
80-pin connector of the module. Table 4-1 lists the interface signal signatures, pin numbers, and 
descriptions of signals. The logic voltage levels of these signals are TTL-compatible. Signals that 

Table 4-1. CPU Interface Signals 

Signature Pin Number Description 

GROUND 1 , 2. 79, 80 System Ground 

CPUDATA OUT 16 Serial Data From CPU to Module 

STORECLOCK- 22 CPU Output Data Strobe 

CRUBIT15 34 CRU bit address select line 

CRUBITI4 38 CRU bit address select Une 

CRUB1T13 40 CRU bit address select Une 

CRUB1T12 42 CRU bit address select line 

CRUSELO- 48 Module select line from CRU rack and slot decode 

CRUDATAIN 60 Serial data from module to CPU 

CRUMR- 76 Power up reset 

VCC 77, 78 Power, +5 Vdc 

CRUINT- 66 Interrupt to CRU 
Note pins 66 and 76 are inputs to CRU all others are outputs. 
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are true when the voltage ievei is low (zero) have iiguatures tnat enu witu a nypue" y-,. /^n 
example of such a signal signature is CRUSELO-. The pin assignment of the TTL Dntii Module 
connector are specified in table 4-2 and shown in figure 4-1. This table includes the Id inputs. 
16 outputs, and their ground returns. All grounds are common and are coiniected to ihe CPU 
digital ground bus. Connection to the module is normally made with a 72-pin connector (Tl Part 
Number 217081-0001 or 217081-0002). 

4.2.2 MODULE AND LINE ADDRESSING. Module selection is accomplished in the CRU 
interface or Expansion Module by decoding the CRU address rack and module fields (bits 4 
through 11) of the CRU base address register. The CRU base address register contains the 
effective CRU base address. The effective CRU address is calculated by adding the register file 
CRU base address (supervisor mode location 87, ^ or worker mode location SFj^) and the CRU 
address field of the instruction being executed. The fields of this address are: 



CRU 

BASE 

AOORESS 

E6ISTER 



NOT USED 



7 8 



t 1 12 



15 



RACK 
SELECT 



MOOUUE 
SELECT 



CRU LINE 
ADDRESS 



Table 4-2. TTL Data Module Top-Edge Connector Pin Assignments 



put 


Signal/Ground 





M-/N- 


1 


H-/J- 


2 


C-/D- 


3 


Y/Z 


4 


U/V 


5 


P/R 


6 


K/L 


7 


E/F 


8 


33/34 


9 


29/30 


10 


25/26 


11 


21/22 


12 


17/18 


13 


13/14 


14 


9/10 


15 


5/6 



Output Signal/Ground 






L-/K- 


1 


F-/E 


2 


B-/A- 


3 


X/W 


4 


T/S 


5 


N/M 


6 


J/H 


7 


D/C 


8 


32/31 


9 


28/27 


10 


24/23 


11 


20/19 


12 


16/15 


13 


12/11 


14 


8/7 


15 


4/3 
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Figure 4-1. Module Connector Pin Arrangement 

Within the specified chassis the module select field is decoded to one of sixteen slots. The slot 
receiving the resulting signal. CRUSELO-, is enabled. The 16 Input/ 16 Output Data Modules 
input multiplexer, Z3, and output decoder, Z13, are selected by CRUSF.LO- (see figure 4-2). The 
CRU line address field (bits 12 through 15) determines the specific line or bit to be input or 
output (see figure 4-3). 

4.2.3 CONTROL AND TRANSFER OF DATA. Data is transferred serially between the 1 6 
Input/ 1 6 Output Data Module and the CPU by direct program control. CRU instruction 
execution selects the module in the port addressed by the effective CRU base address register 
(conten'ls of memory location 87,6 or 8F|6 plus the CRU base register modifier). The port of 
the 16 Input/ 1 6 Output Data Module is selected when the CRUSELO- signal goes true causing 
the input multiplexer and the output decoder to be enabled (see figure 4-4). 

4.2.4 CRU INPUT TRANSFER OF DATA AND INSTRUCTIONS. When the input multiplexer 
is enabled it decodes the CRU line address and outputs the data (as the serial signal 
CPUDATAIN) to the CPU on the input lines of the requested module. The data is not latched 
except for the instantaneous value written into memory during an STCR instruction. The 
following four CRU input instructions are described and illustrated in the following paragraphs. 
Only one of these instructions transfers bits or fields from the 16 Input/ 16 Output Data Module. 
The other three instructions branch conditionally on the value of a sensed bit. The instructions 
are: 

• STCR 

• BBNE 

• TSBX 

• XBNE 
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Figure 4-2. Data Module Input Circuit and Timing 
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Figure 4-3. Data Module Output Flip-Flop and Timing 
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Figure 4-4. Edge Triggered Interrupt Generation Logic and Signals 
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4.2.4.1 CRU Output Transfer of Data and Instructions. Data is transferred serially between the 
CPU and the 16 Input/ 16 Output Data Module on the CPUDATAOUT signal lines. The 
STORECLOCK- control signal indicates that the CPU output data, CPUDATAOUT, is active and 
stable. The data is latched by the module at the CRU bit location specified by the line address, 
CRUBIT 12-15, on the trailing edge (low-to-high transition) of STORECLOCK-. The formats for 
the following three CRU output instructions are described and illustrated in the following 
paragraphs. These instructions transfer bits or fields to the 16 Input/ 1 6 Output Data Module. 
The instructions are: 

• LDCR 

• SETB 

• TSBX 

4.2.5 CRU INPUT/OUTPUT INSTRUCTION FORMAT. Each instruction is identified by a 
unique operation code. In these instructions, the operation code is specified in bit position 
through 5 in the instruction word. Other fields included in the formats of the instructions are: 

• M and N address fields 

• VI field - immediate value bit, used to specify one of two possible actions or to 
perform a bit comparison. 

• AM field - bit that specifies whether alternate mode registers are used; base registers 
for the inactive mode can be used when the other mode is the execution mode. 

Base register relative addressing and alternate mode registers are explained in the Model 960 
Computer Assembly Language Programmer's Reference Manual. 

4.2.5.1 STCR Instruction. The format for the Store Communications Register (STCR) instruc- 
tion is: 








5 


6 15 


16 


19 20 21 


22 31 





1 1 


1 


M 


B 


1 


A 
M 


N 










/ 


s 






CRU BASE REGISTER 
MODIFIER 


DATA BASE REGISTER 
MODIFIER 



The address fields, M and N, contain the CRU base address modifier and the data base register 
address modifier. Sequential CRU input lines are read and stored as a right-justified bit field in 
the memory location specified by N plus the contents of the data base register. The CRU input 
Hne specified by the contents of the CRU base register plus M is stored as the least significant 
bit of the field. The B field contains the number of bits to be read and stored in memory. In 
this field, indicates 16 bits. The bit in the AM field is if execution mode base registers are 
used and 1 if alternate mode base registers are used. 
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4.2.5.2 BBNE Instruction. The format for the Branch on Bit Not tquai (BBNF) instruction is: 



15 16 



1 q 20 21 22 



31 



1 10 



M 




^ 



VI 



n 



CRU BASE REGISTER 
MODIFIER 



PROCEDURE BASE 
REGISTER MODIFIER 



The M field is the CRU base register address modifier, and the N field is the procedure base 
register address modifier. The addressed CRU input line, specified by the modifier in the M field 
plus the CRU base register, is compared to the bit in the VI field. If the companson fails, the 
Program Counter (PC) or Event Counter (EC) is loaded with the memory address specified by 
the modifier in the N field plus the contents of the procedure base register. 

If the AM bit is 0, the execution mode base registers are used. If the AM bit is I , the alternate 
mode CRU base register is used to calculate the CRU address. The branch address is calculated 
using the active mode procedure base register and the modifier in the N field. 

4.2.5.3 TSBX Instruction. The format for the Test Input Bit and Switch Mode or Set Output 
Bit (TSBX) instruction is: 



s 6 



15 16 18 19 2021 22 



31 



1111 



M 




^ 



>BIV1 



n 



CRU BASE REGISTER 
MODIFIER (INPUT) 



CRU BASE REGISTER 
MODIFIER (OUTPUT) 



The addressed CRU input line, specified by the address modifier in the M tleld plus the contents 
of the CRU base register, is compared to the bit in the VI field. If the test fails, the mode is 
changed. If the test is successful, the value of the OB bit is output to the CRU output line 
specified by the address modifier in the N field plus the contents of the CRU base register. 

If the AM bit is 0, the execution mode CRU base register is used. If the AM bit is 1, the 
alternate mode CRU base register is used and mode switching is inhibited. 

4.2.5.4 XBNE Instruction. The format for the Switch Mode on Bit Not Equal (XBNE) instruc- 
tion is: 

o s tt 



1 110 



M 




CRU BASE REGISTER 
MODIFIER 



The addressed CRU input line, specified by the address modifier in the M field plus the contents 
of the CRU base register, is compared to the bit in the VI field. If the test fails, the mode is 
changed. 

If the AM bit is 0, the execution mode CRU base register is used. If the AM bit is 1, the 
alternate mode CRU base register is used. 
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4.2.5.5 LDCR Instruction. The format for the Load Communications Register (LDCR) instruc- 
tion is: 



5 6 



15 16 



19 20 21 22 



31 



0000 10 



M 




AM 



V 



CRU BASE REGISTER 
MODIFIER 



V 

DATA BASE REGISTER 
MODIFIER 



The address fields, M and N, contain the CRU base register address modifier and the data base 
register address modifier. The B field contains the number of bits to be read from memory and 
output to the interface. In this field, indicates 16 bits. The bit in the AM field is if 
execution mode base registers are being used and 1 if alternate mode base registers are being 
used. The values in the modifier fields are added to the contents of the corresponding base 
registers to determine the effective address. 

4.2.5.6 SETB Instruction. The format for the Set CRU Output Bit (SETB) instruction is: 



5 


6 




15 


16 


19 


20 


21 


22 


31 


00 It 1 


M 


^ 


Va 


VI 


AM 


''/M. 


VM. 



CRU BASE REGISTER 
MODIFIER 

The M field is the CRU base register modifier or displacement. The bit in the VI field is used to 
set the addressed CRU output bit. The VI bit is if the addressed bit is false and 1 if the 
addressed bit is true. The bit in the AM field is if the execution mode base register is used and 
I if the alternate mode base register is used. The value in the modifier field is added to the 
contents of the corresponding base register to determine the effective address. 

4.3 INTERRUPTS 

There are six standard variations of the data module as described in the notes on the schematic 
diagram that is included in Section VI. The assemblies 214103-0001 and 0004 have 16 inputs 
and 16 outputs as previously described. Assemblies 214103-0002, -0003, -0005, and -0006 are 
wired to provide pull-up resistors on the output buffers and to provide the internipt capability. 
The 214103-0002 assembly connects the interrupt line as illustrated in figure 4-3. The 
214103-0005 assembly interrupt option is wired identically. A transition from high to low on 
IN 15- is squared by two sections of Z4 and differentiated by C28, R38, and R68 to cause a 
short spike on the clear input of ZIO. This latch is the out 15 fiip-flop which is used as an 
interrupt latch. This sets Q- high to indicate the presence of an interrupt. If Q- of the mask 
fiip-flop is also high (interrupt enabled), CRUINT- is forced low, causing a CRU interrupt. Input 
line 15 is wired in parallel to CRUINT- permitting the source of the interrupt to be program 
determined. 

Figure 4-3 also shows the jumpers for the 214103-0003 assembly. The only difference is the 
sense of the transition that causes the interrupt. The -0006 assembly is identical to the -0003 
assembly with the exception of the input 15 to multiplexer Z3. The interrupt latch output is 
used directly as the input 15 to multiplexer Z3 on the -0006 assembly, while in the -0003 
assi-nil>lv llu- multipk-\cr iiipul is tlw logical ANP of INTliRRUPT (15DQ-) and INTERRUPT 
MASK (I41KV). 
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4.4 INPUT CiRCUiT OPERATION 

Figure 4-1 illustrates a typical input circuit and a basic timing diagram for the TTL Data Module. 
The CRU line address (CA12-15) is labeled CRUBIT(12-15) and is true at the logic one level. 
The CRU rack and module select fields (CA 04-1 1) are decoded by the CRU interface to provide 
a port select signal CRUSELO- to each chassis slot. Line address bits CRUB1T(12-15) are applied 
to the input multiplexer, Z3, along with CRUSELO- which is used as an enable. As long as 
CRUSELO- is false (high), the module ignores the line address. (Other modules are being 
selected.) When CRUSELO- is true (low), the input multiplexer, Z3, selects one of the 16 inputs 
to become signal DATAINA, based on the line address. The 16 input lines are buffered by an 
emitter-follower stage and terminate at the multiplexer inputs. The external inputs and multi- 
plexer inputs are low-level signals when logically true. Selection of an input signal which is low 
results in a high output (true) from the multiplexer and becomes the DATAINA signal. 
DATAINA is inverted twice by Z14 and Z4 to become CRUDATAIN which is a true signal that 
is wire-ORed with the CRUDATAIN of every other CRU module in the chassis. 

4.5 OUTPUT CIRCUITRY OPERATION 

Figure 4-2 illustrates a flip-flop output circuit and also includes a basic timing diagram of an 
output. CRUBIT(12-15) and CRUSELO- are appUed to the output decoder Z13, in parallel to the 
input multiplexer. CRUBIT(12-15) selects the line and CRUSELO- is used as an enable line. The 
line selected by Z13 (ADRO- to ADR 15-) will be true (low). This signal is inverted and applied 
to a NAND gate along with the STORECLOCK signal from the CRU. The resultant signal 
(0DC-15DC) is applied to the CLK input of an output storage flip-flop. The value of 
CPUDATAOUT is clocked into the storage flip-flop and in turn determines the on/off status of 
the output transistor. 

4.6 16 INPUT/ 16 OUTPUT DATA MODULE CHARACTERISTICS 

The electrical and mechanical characteristics of the 16 Input/ 16 Output Data Module are 
summarized in table 4-3. 
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Table 4-3. 16 Input/16 
Characteristic 



Electrical 
input lines 

Input power 



Maximum input signal voltage 

Nominal load on external driver 
Standard input 
4 TI input circuit 

Output lines 



Output options 



Physical 
Length 

Width 

Bottom connector 

Top connector 



Output Data Module Giaracteristics 
Description 



1 b lines; 0.0 lo 1 .0 volts for logic 1 : 3.0 to 5.0 volts for 
logic 0. 

5 Vdc;0.5 amp iiomifuil: ciiiii-nt will v;iry aciHiniliif; In 
resistor sclicdulc. 

+5.5 volts abst)lute 



15 milliamps 
1 .5 milliamps 

16 lines; (depending upon configuration) open or 3.0 
to 5.0 volts logic 0: 0.0 to 0.4 volts for logic 1 . 

a. Collector resistors to +5 Vdc on module 

b. Externa] voltage source not to exceed +30 Vdc 
and current limit not to exceed 50 milliamps. 



7.91 inches 

7.0 inches 

80 pins: 40 connector labs on each side: 0.125- inch 
spacing between tabs. 

72 pin: 36 connector tabs on each side: 0.125- inch 
spacing between tabs. 
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SECTION V 
UNIT MAINTENANCE 

5.1 GENERAL 

The 16 Input/ 1 6 Output Data Module does not require preventive maintenance or adjustments. 
Tlie diagnostic program (SIODMT), contained in Section VIII, can be used to test individual 
units suspected of being faulty. 

5.2 EQUIPMENT REQUIRED 

The following equipment, in addition to the items listed in paragraph 8.2, allow the isolation of 
any problems in the unit. 

• Oscilloscope Tektronix Model 453, or equivalent 

• DC Voltmeter 

5.3 TROUBLESHOOTING 

The following procedure should be used to troubleshoot the unit. 

• Ensure that power is being applied to the board. 

• Execute SIODMT program. This PDT cannot be used to test Part Number 
214103-0006. This module should be temporarily jumpered to function as a -0003 
configuration by changing the jumper selecting INPUT 15 to the multiplexer. 

• If a data module failure is detected during program execution, the problem can be 
isolated by checking the individual signals with an oscilloscope. 

5.4 TROUBLESHOOTING AIDS 

The following aids can be of great help in the troubleshooting of the individual data modules. 

Logic diagram 214104 (see Section VI). 
Top-edge connector pin assignments (table 4-2). 
Top-edge connector symbology (table 4-3). 
Bottom-edge connector pin assignments (table 4-1). 
Input circuit and timing diagram (figure 4-1). 
Output circuit and timing diagram (figure 4-2). 
Interrupt generation logic and signals (figure 4-3). 
As.semhly listing for SIODMT program (Section VII!). 
CRU Extender board (Tl Part Number 226851-0001). 
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SECTION VI 
ELECTRICAL DRAWINGS, ASSEMBLY DRAWINGS, AND PARTS LIST 

6.1 GENERAL 

The electrical drawings, assembly drawings, and parts lists that are required by maintenance 
personnel to properly service and maintain the 16 Input/ 16 Output Data Module are included 
m this section. Parts lists, assembly drawings, and electrical drawings for the computers are 
contained in the following manuals: 

Title TI Part Number 

Model 960A Maintenance Manual 226750-9707 

Parts List and Assembly Drawings 

Model 960A Maintenance Manual 226750-9708 

Electrical Drawings 

Model 960B Maintenance Manual 942773-9704 

Parts List and Assembly Drawings 

Model 960B Maintenance Manual 942773-9705 

Electrical Drawings 

As a convenience to the user a drawing and parts list index appears below. This index lists the 
electrical drawings, assembly drawing, and parts list (LM). 

Description Drawing Page 

Schematic 214104 6-3 

Assembly and Parts List 214103 6-7 

Test Kit 966300 6-28 

Test Connector 966307 6-33 
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It ASSEMBLY ZI4IOZ-0aO4- 

JUUPEZ COfJUECTIOAJS 

e/-£5 £!(,-£/& 

Et-EA- &n-BI-) 

£5-Eb 

BI4-EIS*O.S IMA OF S06A KYUAK WieBCFUSE') 
KZ,f4.Ki>.li6, f(/0,/ia.Jf/4, KII;Pie>,KtO,AZ i, KZS, 
KiitRiS,!^^! AfJP f-^O AeB 3*: 

vcc IS couuecTEi^ to Eoaa coiJuectoz a r 
FUSE wiire »eTv^Ee/j Ei4AUDeis 

I^AiSEHiatY ZIA-/03 000S 

JUtJiPEK COUtJECTIO^tS 

et-£3 En -Bit, 
V ez-ef- 
ES-ee 

eb-Biz '•- , . 
ei- BIZ 

£/(,-£ 19 
SAME EESISTOZSCMEOUte AS FOE -OOOZ. 

lUPtm ro i.1. pHEse.T. p//j lo ^no cleae, 
piu /3 Aze Esveasep 



i- 



',--'- ■■' /". '■•' J.r- - • ■'•'. 

-jf ;,«M^Hirt' -..;- --"- 

0<<MaM» M4t€r •__ 

CHfi: 1) SH.I^ZONCS Ol.iJ I14T WkS ( K., 

Cfa u'As looPFj Rn WA% zik 

^ SHZ, Z.ONE D\ R3B WAS 27 Kl 



'ait II -fM I NOTt 4-'t.NS449- WAi"tmZZi . 
DSH i eOUt C*. V4LUS OF CUT >lf»S SO ( ■^z. 
lISHi i-ON£S 04/04, HALUt OF CI, Ct Cf, 



ClO, CI3. CU. CI*. eiO, Cli f Ctt W^3 iXiflOV. 



4s.\ .-.-_,--. 



»Ht 



T*%w»no»< 



\IL. 



X 



/; *M l.lOHt Ot.ADOtO Kb* t t4-a.9t >0 TO F/D 

z) iu i,ioue Dt, eamtannKTiD to i4-zis 
V JH z. loiie CI , t4-Mio went * sw»< nt^Tt 



F\ 31Z-ilb 



S \ia,'C7,'(c) <^-^ 



i-i6-/3 



i) SHI. £c,v/r D3 Aooeo notex ' / 

2> SHS, iCftS A 4 ADOED £1* e a IS ..'U/riPea 
COflfiecT.Cn. • 

0>DfLeT€P COMMEcr/O/wr Kri^^gAT 

»/-/3 TO ^cc ahO ithio 70iS-4 *<tf> ^ 
AD£>e.D Etk.cf7^fk^D£t<iiATinese 

cs^CAPAcimit. ' ites/fTodt scHeoove 
o/W**«f w»s 'Morus€l> 









iO. ASSFMBL Y 2!4IQS-000^ 
JUMPER COmeCTiOUS: 
£I-£J £/J-eiZ 
£Z-£4 e7-£/J 

£S-S4 £0, -em 

£3-£/0 £17- £19 

SAM£ /fesisrOA SC/i£OUL£AS -OOCJ 

ifjis- IS wy£/ir£o aud oirrEga/TiATZo 



USE SCMtDULE 



ffl-THPU R24>, 

THPU (^4', ft 4b, 
1^45 ["VT. 4 49 

Rl9 Rfal S^Gi 

C'.O.CR.Ciio, 
C.9, r.lO. C23, 
CSS. C27, r 



QPT'ONJAU 

C!5,Cn,ClS,C2l, 
CZ2,CEA.C3fo RET 

S^i, k43,S50.RS2 
R"; 4 H6b. ftr S Rfc/ 
KfeZ^ Se.4, ftfc'ib 



_L 



v/ 






i4J#4 



"e-s/Si*' 



A ■ 

3- 
C- 
D- 
E- 



PI-<W PI-3+- 
C(?uSELO- 



;j VO\V\Z\a\ 



_ (8UT0- 
P2-L< 



Pf-R<- 



_ 0UT 1- 
PZ-F<— — 



P2-K- 



P2-5<-- 



pe-A<- 



PZ-X<- 



2)UT3- 



P2-W<- 



P2-T< 



PZ-S<- 



BUT5- 
P2-N< 



PZ-M<- 



aUTfc- 

pe-j < 



P2-H<- 



iSUT7- 
PZ-D < 



P2-C<- 



ODC ADRO 




7DC ^.^^ 



o^iA0R2- 



t^ADRO- 



^ 



•^1^ oU7^0<|M 



^^^AOftl- 



k:}^ 



^ 

j'l^ 



■<hi — 






ADR4- 



it^ADS.5 



^j^p:_ 



?IZ 



O^^ADR <o - 






KJ- 



ADR7- 



CfXlBT 13 



< EDO 

Zz 



■VCC 



II- LA? PI- 74, 



Tii^in" 



sten 
0--0666 

O 8 

uJ 
dl Q 9 

'■c|e tS 10 



-It 3 5:0 u 
■A 4 5^ '2 



'As '^° 13 > 



§c7 



JA 



^/J 



CF?urwT- 



p,-..< — =<nir-^<^-t 



r« £S 



ma?,k:5 



^4 



i'"* 




A0R6- 



<03 



28 



ADR9 






-OEI7 



_E19 o-?. io 



ADR >0j ^ 



ADRIH 



28 



ADR 12- 



<{:^ 



s 



ADRIi- 



^ 



ADIXI4-.tJ-v.6 



^ 



^'4 



ADR 8 



DC 



D PRE Qp 

Ci.K ;^ 



Et8 £'6 ■■;T;r 



ADRg 



ADR.1O 



■3S^ 



ADR!1_,|DC , 



ADR 15- j. r--^< 



siaRECLaicK 



5TCP.t.CLgCK- 




NC 



8KI- 



aoa. 




. E27 



>P?-32 



KZi, 



•on 



vcc 



r-i 



K25 



'• — >Pt-3l 



B>Ln9- 
^pt-za 



"— ^P2-Z7 



tltRQ 



p WE qI^ 




7T3K 



E42. 



> PE- 23 



VCC-m- 



iXjiJT^"'-''* 



£1* 
Ft 
■"So AMr« 



-> P2- 24 



0UT 11- 
^ P2- 20 



->P2-|9 



0UT 12- 
>P2-I«> 



-> PZ- 15 




CRD 



-LClk.. 



VCC' 



(2V 



CI3 



OS -^.05 -r-.Oi 



/2^ 



czo 



CZ3 



72^ 



/av 



CZ5 



OSt- OS 



IZV 



ii,i& <rf 



i — 3»PZ-n 



s4 e^ i.BK 

RSI 



BUT 13- I? 79 BO 
> PZ- 12 



' — ~T T T T " 

1C27J_C3 J_t*> j_C2 J_C13__ 
"♦7 ""^ .OS -T^ .OS T^ .OS 'T- .OST .i 
ZCN UV ISV IZV UV It 

■"fi * * i i i — 



.CIO 
.OS 



(2U1I5- 

■>P£-4 



' >P?- 3 



MCC 



t-NifSS O^rlli-M-'A in-\ 



DKsMAl JIX - rri »M - oi: 

FlACTlQNftl ■ ■,-,* ANCUIA* - 

«MGV| jiu »i;a«S AND 'iHti'f fOuSS 

tX) NOT SCAlf This D»avihnO 

'U DtWiNSlONS IN INCHED y 



'iTJT^ j^ ' l M» wuMit a 



vtNOoi Part nuxhw 



KONE 



~SF3j~ 



S9teO 



LIST OF MATEIIAIS 



-I— 



:^ 



r>^- Texas Instruments 

H' 



wOL.»TOw re ■ * » 



LOGIC DlAGRAh/,, 
0"t-'.;l:j:--CE^u cat a moc-l. 



••■■" C/?i/ 



^G COiV.P' ""ER 



x^;ciD!gi4 ;04 iXL 



5H£E:-i 2 OF £ 



6-5/6-6 



T" 



cAP/ic/rofi / /tes/sra/f 
use- scHeoute, -oaos-taos 


asee 


M<pr useo 


/?/ ri/mj AJ9, fift 

rMRC/Rl-P. KSI, 

KS3 rMnuf!e6,C3. 
ce, c% CIO, CO, CIS, 
ci% cao, c^3. ess, 
ce7,cz8,ffb7,fte» 

««9 


ci,ce,c^,cs.C7 

ca,cii,cii,ei*.c/s. 

Cl7,Cl8,c^^,c^^, 

cef,cs6,iiso, 

Rsa,R*c 

seenmre 1 1 z 




iitn i w. i ini M.Hj i i y iWJa 'H'^ijIWII^ 



C\ 3ii894 (c) ll-f-70^3heinf \ y \' 



i/SS SCMeOUCE, -0003 4-0006 


e/seo 


A/or vseo 


A/ THRU Aae, fiia. 

K30. R3Z THKilKil, 
fi4/, A43, /?<'<!', fi4S, 
ff'fe, »47, R4t,RSI, 

fiS3 ruRufies, 
fies, Rse, C3. ce, 
C9, CIO, c/3, c/e, 
ci9,cea,cs3,czs 
ca7,css,Hi.7,K(,a 


c/, ce.c-f.cs, C7. 

C8, C//, c/3, C/4,C/S, 

c/7, c/8,ce/,ce2, 

Ca4,ce6,/i27,/^^, 
A3I, fi42,/^4a/>^0, 

/fse, fie4, FtAO 
s£^eA/ar£ /f 2 






3cti49 V) t-iy-io ^!ZJeC 






i/n -.'.. :/ /-■' 'Tf*^ ■ 
oone - ■ w.'3 - Hor^iii i 



v^.-*r 



iv^'/" ! »»»—= 



.*j5 * 'fir: t:j *« a-j^ i •--:*c'.- 

s£ . Mr c»iiD n/b lovfK /"emr 
.' M»s ait , ai£ <K"s u'-'- 



AOOID : 1} - OOal i M /rta AA/ff MX. 



O 1 J66S3/ICJ/^-/6-fe J^XiS" 



I 



BIltUO-tMffffJ 17.^3. 



Eil 305- 



oooc; IT 1-A 



nE^LTtJ. 1) IT.* WAS ----,-; ,i„-, 

WAS R ;» Rca, c?Tr uJAS 3 
CH0:T),>- it. 5 A/A5 ::..x OF t \ 

SlM It to WA"; P/M Z)SV5fc-flil60 I NO 
.4) K IT. :+ WAt 15+J Z3(i«l9-tlOOoJ 



ADDED . f'='.JiOiOfO :.'_\'EI_ 6\.OC»". 



-\3i>--A'iitJSr 



£_\iii»i* 'CI ii-io-v ic. 

CHS iM -0eei, -ceez 4 -ooet n it. t wsi 

titoti-oooo. z)/r. 14- WHS isetio-oeoo- hit. is 

WAS i}CS*l-O0Oi. DELtTED rftOM LM -0001, 
-0002 /■ -0003 , IT. IT WMS IISII3-0OOI 4 

arr was J^ . 

i5rasE 



Xi-il-f. 



' CHG I. IT(M 10 tv«S QTY I 

(. UPDATED REVISIOM UVEl. BLOCK 
added: i) it. ZS t« F/B ^ AJ.1. tM'». 

Z)NOTE 3 _— _. 

"A^J;- 



l)ADD~D /rCM5ZZ-^e7 

^DDlD / .VOi'aS.^ e 

i'iUODED UECTOKS- rz r/D 

tlADDtC aiCO COM-VLN TON*. BLOCK 

SLf PA'^f OirEYlEV Sl BLBCie 

ITJ':-.7:4IC= (C) i-'Pii-vc^- IO-Z%--'Z \li ■: ?i|,-' .>" 
ADDED: -DOO* t 'JPOATEP R>'V Ltl-fl \.Y,-\ 






i 3,/r z-i. ,VA'. ZITTt 



iSd/lrf (Wi/ 



.', IT Or .cc"'S>'>i«:' 



'r2l4iqs-dooi 



'cm /issYj:'pArA ~y^M£_ 



E/4/03-000+ 



S/4/O3-O003 



2/4IO3-O00£ 



214/03-000/ 



PAJfT AJi 



CARD ASiY, OATA MODULE- 
H T I 



c/i/fa ASsy, OATA /kooule- 
/A/i/'£/>r/A/e i.vpur 



C/l/iO ASSY, DATA /ttOOUCC- 

/A/pc/r 



CAfiO ASsy, DATA MOOOtE- 
fiATA SroAASe 



CA/fO Jssy DATA AiiDULE 



Dt:SC/flFTJS/J 



//£, cj.-ro 

iJ/Vc 4-1 



/. OUTPUTS APe A/OP/»AUy OM- OfT jmHS/STOP 

siv/ra/£S S/Mxws up to so ma^z/oio/ivs off^ 
tip TO 30 y. .voivfi/ep, ppoi/vs/oa/ /s inAoe oa/ 

THE SOAPD TO AOD A SATji /ffSASTOAt ^PO/T) 

£Ac/j COLL ec/ OP TO ycc. 
z. ^/L T£P c/iPAC/rops TO ffpooA/o i»Ar ££' Aooeo, 

OM TP£ PAOS PPOW/Oe'O, AT- //V.^rACCAT/OA/. 
-3 'TEM 25 IS TO BE USED OM ,XLt.-<«NKJECTtowS = 
-F«OM Et. Oht -Ce04 -OOOZ-j.'00034'OOO'i^iiY.i^ 



x 



/ PI.'A«cP SrA/»P 
P£A- f-/00. 

//£/epr ./<;, 

CC/OA' StACK 



ZI<^IOI_ 



■•■2 <-«•,.!. 



T>.n 1l ■ ^s K .! Hi mi ^ rs 



zi.::!:4_; 



CAI?D ASseA/BLVy 
\ OA-TA MQ.ilUJ.£ 

■ ' • 'co MP'ur sj? 



c 



■ ■^t.r»<il?fa Vf t. '} 



6-7/6-8 : 



NO 




Texas Instruments 

INCORPORATED 



IIIM 

<3ooX 



0002 

0002A 

0002B 

0002C 

0003 

oooaA 

0003B 

0005 

0005A 

0006 

0006A 

0007 

0007A 

00C8 

OOOSA 

0009 

0009A 

0010 

OOIOA 



DAT* 06/30/75 



LIST OP MATERIAL 



MCE I of 



QUANT I1T 

HI 
Ai»«|lT_ 



"53001.000 



00016.000 



00032.000 



00003.000 



00032.000 



00005.000 



00001.000 



00003.000 



00001.000 



UNIT 



EA 
EA 



EA 



EA 



EA 



EA 



EA 



EA 



EA 



iitt 



PART NUMBER 



214102-0001 
972946-0071 



972946-0054 



972946-0076 



972057-0001 



222222-7400 



222222-7401 



222222-7404 



222222-7440 



APfD noiici, 






DESCRIPTION 



r*IT NUNIIIfl 



LM 214103-0001 l^'t 



VENDOR PART NUMBER 



PRINTED MiniNC BRDfOATA MODULE 

RES FIX 1.8K OHH 5 « .25 W CARBON FIL«I ! POH- P-25 

i 

R26«R28tR30«R4i,R43tR^5.R^7, 

R49*R5UR53»R57tR59tR6ltR63« { 

i 

C R65,R55 I 

RES FIX 360 OHH 5 « .29 U CARBON FILM 

Rl THRU R20 R22 THRU R25«R32 

THRU R37.R39 C R40 

RES FIX 3. OK OHM 5 < .25 W CARBON FILM 

R21 R38 R6a 

TRANSISTOR-A52222 NPN SILICON 

01 THRU Q32 

NETWORK SN7400N 

25.27.211,215. t 219 

NETWORK SN7401N 

24 

NETWORK SN7404N 

28.212. C Z14 

NETWORK SN7440N I -SN7440N 

22 ! 



RDH- R-25 



ROH- R-25 



TI— A5T2222 



■SN7400N 



DCSICN INCINCEI 



CARD ASSY. DATA MODULE 



noiicr NO 



fAIT NUMSf I 

LM 214103-0001 l«aff 



I 

o 



^' 


EXAS INSTI 

1 N C O R P O 


RATE 


N 1 S 

D 


> 
OATE 06/30/75 


LIST or MATERIAL 


PAGE 


2 of 


r MR numUI 

LM 214103-0001 


nv ^ 


HEM 


OU«N?ltY 


UNIT 

Of 


owe 
sue 


PART NUMBER 


DESCRIPTION 


VENDOR FART NUMBER 


flofi 


OOOOB.OOO 


-""Vr- 




222222- 7<»7'i 


NETWORK SN7474N 


-SN7474N 


OOllA 










Z1.Z6,Z9,Z10,Z16,£17,219, C 




001 IB 










220 




0012 


00001.000 


EA 




222222-7150 


NETWORK SN74150N 




0012A 










Z3 




0013 


00001.000 


EA 




222222-715* 


NETWORK SN74154N 


-SN74154N 


0013A 










Z13 




OOU 


00010.000 


EA 




230590-9000 


CAP .05 MF 12 V 20. X CER TBANSCAP 


ER I-5635-000-y5F0503« 


0014A 










C3 C6 09 CIO C13 €16 019 




0014B 










020 023 025 




0015 


00001.000 


EA 




972924-0015 


CAP FIX TANT SOLID 47 MFD 10 1 20 V3L ' 0<»L-M39003/ 1-2295 


00 ISA 










02 T 




0016 


AR 


FT 




457313-0006 


WIRE 24 AWG SOLIO.TEFLON, WHITE 


OPL- MIL-«-l6878/4e 


0016A 










El THRU ElO 




ooia 


REF 


EA 




214104-9901 


OIAGRAM.IOGIC DETAIL-DATA MODULE 




0020 


00002.000 


EA 




972946-0081 


RES FIX 4.7K OHM 5 « .25 W CARBON FILM 


ROM- R-25 


0020A 










R67 R69 




0023 


REF 


EA 




217761-9901 


WIRE LIST,PT-T0-PT-0ATA MOO OATE STORAG^ 

1 


002* 
0024A 


00001.000 


EA 




972929-0397 


CAP FIX CERAMIC .001 UF 10* 200V j QPL-H39014/01-1 397 

1 

C2 8 i 


DIAF1SMAN 


OArt 


CUD DI^FISMAN OATI 


CARD ASSr. DATA MODUtE 




OAtl 


*»D flOlICT INOINIH OAtI 


■EkIASfO (>*'« 


nOJi:i ••'> 


|LM 214I0J-0001 ^%^ 



^ 



Texas Instruments 

r ) INCOBPORATED 



o*Tt Ob/30/75 



LIST OP MATERIAL 



^ACE a o( 



AS'»IMItY 



rAtT NUMIfl 

LM 214103-0001 






0026 
0027 
0029 
00 30 



DWO. 



00001.000 EA I 

00001.000 EA 

00032.000 EA 

REF EA 



fAJCr NUMBER 



OESCRIPTiON 



231302-0100 lEJFCTOR.PC BD WHITE 



231802-0105 
972507-0001 
217163-9901 



EJECTOR tPC BO GREEN 

INSULATOR OISC-rO-18 

TEST PROCEDURE-DATA MODULE 



SC4-S-20 
SCA-S-20 



VENDOR PART NUMBER 



533-867-0001 18671 

533-887-0009 18671 

TrtR — 7717-220 



CUD DtAfTSMAN 



ofsiCN eNciNcet 



CARD ASSYt DATA HODULE 



Arro noJtci iNCiNiU 



Wal NUMtfl 

LM 214103-0001 



5a[ 



'OBJ 



1 




Texas Instruments 

INCO»P0RAT60 



/ fFKT 



"oooT 

0002 

0002A 

0002Q 

0002C 

0003 

0003A 

0003B 

0005 

OOOSA 

0006 

0006A 

0007 

0007A 

oooe 

OOOSA 

0009 

0009A 

0010 

OOIOA 



DWrMAN 



DATE 06/30/7$ 



LIST or MATERIAL 



fAGt I of 



QuANTinr 
»(• 

ASK wilt 



OOUUi.OOO 
00016.000 



00031.000 



00003.000 



00032.000 



OOOOS.OOO 



00001.000 



00003.000 



00001.000 



UNIT 
Of 



EA 
EA 



EA 



EA 



EA 



EA 



EA 



EA 



EA 



C>D DIArnuAN 



PART NUMBER 



21<»102-0001 
9729*6-0071 



972946-005* 



9729*6-0076 



972057-0001 



222222-7400 



222222-7*01 



222222-7*0* 



222222-7**0 



DESCRIPTION 



BATI 



km HOilCT (NClNKt 



OAII 



PRINTED MIRING BUn.DATA MOOULE 

RES FIX 1.8K OHM 5 S .25 W CAPBON FILM 

R26tR28,R30,R*ltR*3tR*5tB*7 

R*9,R5l,R53,R57,R59,R6l,R63 

R65iR55 

PES FIX 360 OHH 5 « .25 W CARBON FILM 

Rl THRU R20,R22 THRU R25,R32 

THRU R37,R39 

RES FIX 3. OK OHH 5 % .25 W CARBON FUN 

R21 R38 R68 

TRANSISTOR-A52222 NPN SILICON 

01 THRU 032 

NETWORK SN7*00>1 

Z5.ZT.ZlltZl5.£19 

NETWORK SN7*01N 

Z* 

NETWORK SN7*0*N 

ZS,ZL2rZl* 

NETWORK SN7**0N 

Z2 



LM 21*103-0002 



VENDOR PART NUMBER 



• IV ~\ 

5!J 



POH- R-25 



ROM- R-25 



ROH- R-25 



TI~A5T2222 



-SN7*00N 



-SN7**0'4 



DIVCN IMCINfll 



CARD ASSY, DATA MODULE-INPUT 



noaatK) 



LM g 1*103-0002 1^^,^ 



-- Texas Instruments 



V^x 


1 N C O R P O 


PATE 


o 


DATE 06/30/T5 


LIST or MATERIAL 


PAG£ 2 of 


»AtI NuMIil ; n» -N 

LM 214103-0007 bifAjL, 


'(V 


It 

ASSEMtlV 




owe 

Mil 


PART NUMBER 


DESCRIPTION 


-1 ~/iBJ 

VENDOR PART NUMB£R ] 


00 1 1 


00008.000 


EA 




222222-7474 


NETWORK SN7474N 


-SN7474'* 


OOllA 










ZI»Z6.Z9,210.Z16,Z17,Z18.Z20 




0012 


00001.000 


CA 




222222-7150 


NETWORK SN74150N 




0012A 










Z3 




0013 


00001.000 


EA 




222222-7154 


NETMORK SN741S4N 


-SN74154N 


0013A 










Z13 




1 0014 


00010.000 


EA 




230590-9000 


CAP .05 MF 12 V 20. X CER TRANSCAP 


ERI-5635-030-r5F0503< 


1 0014A 










C3 C6 C9 CIO C13 016 C19 




001<>B 










C20 C23 C25 




0015 


00001.000 


EA 




972924-0015 


CAP FIX TANT SOLID 47 MFO 10 X 20 VOL QPL-<t39003/l-2295 


00 ISA 










C27 


1 
1 


0016 


AR 


FT 




457313-0006 


MIRE 24 AHC SOL I 0,TEFLQN»WHI TE 


QPL- MIL-W-I6978/4E ; 


•0016A 








' 


El THRU E13 


1 


0018 


REF 


EA 




214104-9901 


DIAGRAM, LOGIC DETAIL-DATA MODULE 




0020 


00002.000 


EA 




972946-0081 


RES FIX 4.7K OHM 5 » .25 W CARBON FILM 


ROH- R-25 


0020A 










R67 R69 




0021 


REF 


EA 




217762-9901 


HIRE LIST.PT-TO-PT- DATA MOO, INPUT 




0022 


00014.000 


EA 




972946-0083 


RES FIX 5.6K OHM 5 « .25 W CARBON FILM 


ROH- R-25 


0022A 










R27.R29.R31.R42>R44.R46,R4a 




0022B 










R54,R56,R58,R60,R62,R64,R66 




DlAfTWAN 




CKD DIAFTSMAN OATf 


0CS>3N [NOiNEM 0*Tf 


nut 

CARD ASSY. DATA MODULE-INPUT 


ArfD -MFC 

i 






ULCASCO OAfi 


HOIICT NO 




LM 21*103-000? I^i^ 



1 




Texas Instruments 

INCORPORATED 



P»INT 
|T(M 



0024A 

0026 

0027 

0029 

0030 



QUANTITY 
«« 

*SS tN*ltlY 



00001.000 

00001.000 
00001.000 
00032.000 
REF 



OATE 06/30/75 



or 



EA 

EA 
EA I 
EA . 
EA i 



owe 

SIZI 



CKO OO'TSwAN 



PART NUMBER 



97292<>-03«J7 

231802-0100 
231802-0105 
972507-0001 
973539-9901 



LIST OF MATERIAL 



PACE 3 of 



LM 2U103-0002 



DESCRIPTION 



»W0 flOJIC inginieu 



CAP FIX CERAMIC .001 UF 10< 200V 

C28 

EJECTORiPC BO WHITE SCA-S-20 

EJECTORiPC BD GREEN SCA-S-20 

INSULATOR OISC-TO-IS 

UNIT TEST PROC, 16 I/O OATA >100. SPECIAL 



(3PI.-M39014/01-1397 

! 533-887-0001 18671 

! 533-887-0009 1867", 

THB— 7717-220 



VENDOR PART NUM8E? 



»»B, 



OtUOH fNCINfll 



CARD ASSY, OATA MODULE-INPUT 



•*•» SUMtll 



LM 214103-0302 ;Cr^^ 



I 



J>?^. Texas Instruments 

\ 7.^ 1 INCORPORATED ^. ,^^.-.* 

v-Ot-y^ OATi 06/30/75 








LIST or MATERIAL , ^. , , 

PaCc l or 


PAtI NUMlCIt REV ^ 

LM 2 1410 3-0003 ii^Jg 


X W9H-I 

GOOl 


Ou*^iTlrY 


UN;' 

Of 


owe 


PART NUMBER 


DESCRIPTION 


VEr4DOR PART NUMBER 


00001.000 


EA 




214102-0001 


PRINTED WIRING BRD«D£TA MODULE 




0002 


00016.000 


EA 




9729*6-0071 


RES FIX 1.8K 0H»4 5 « .25 W CARBON FILM 


POH- R-25 


0002A 










R26.R28»R30.R41,R43.P45.R47. 




0002B 










R49,R51.R53,R57,R59,R61,R63. 




0002c 










R65,R55 




0003 


00031.000 


EA 




972946-0054 


RES FIX 360 OHM S « .25 M CARBON F1L>1 


ROH- R-25 


0003A 










Rl THRU R20,R22 THRU R25,R32 




0003B 










THRU R37iR39 




0005 


00003.000 


EA 




972946-0076 


RES FIX 3. OK OHM 5 S .25 M CARBON FILM 


RPH- R-25 


0005A 










R21 R38 R68 




0006 


00032.000 


EA 




•972057-0001 


TRANSISTOR-A52222 NPN SILICON 


Tl— A5T2222 


0006A 










01 THRU 032 




•0007 


00005.000 


EA 




222222-7400 


NETWORK SN7400N 


-5N7400^ 


0007A 










Z5,Z7.ZU.Z15,£19 




oooa 


00001.000 


EA 




222222-7401 


NETWORK SN7401N 




oooaA 










Z4 




0009 


00003.000 


EA 




222222-7404 


NETWORK SN7404'i| 




0009A 










Z8tZ12,Zl4 




0010 


00001.000 


EA 




222222-7440 


NETWORK SN744aN 


-SN7440N 


OOIOA 










Z2 




OCAflSMAN 


OAll 


CKD ORAfTSMAN 


OAtf 


DCSrCN InCINEII oati 


tine 

CARD ASSY.OATA MOOULE-INV INPUT 


APPD MfO 


DAT! 


APfO MOJtCI INOIrJE 


II OATf 


KlIAU 


D OAIl 


noaa no 




PART NUMIf R 

t,/^ 214103-0003 


«iJ 



On 



Tsir^ 1 


Fexas Instruments 

INCORPOAATEO 


OATi 06/30/75 








^/ 


LIST OF MATERIAL ^^^^ ^ „, 


»aM NUMII «v ^ 

LM 21410 3-0003 ^Jig 




OOANTlTV 
ASStMIlT 


Of 


SiZI 


PART NUMBER 


DESCRIPTION 


VENDOR PART NUMBER 


0011 


00008.000 


eA 




222222-7*7* 


NETWORK SN7474N 


-SN7474S 


OOllA 










Zl.Z6,29,Z10.Zl6,Zl7.Zia,Z20 




0012 


00001.000 


EA 




222222-7150 


NETWORK 5N74150N 




0012A 










Z3 




0013 


00001.000 


EA 




222222-715* 


NETWORK SN74154N 


-SN74154N 


0013A 










Z13 




0014 


00010.000 


EA 




230590- 9000 


CAP .05 MF 12 V 20. X CE* TR4NSCAP 


E^I-5«35-00O-r5FO5O3« 


001<.A 










C3 C6 C9 CIO C13 C16 C19 




0014B 










C20 C23 C25 




0015 


00001.000 


EA 




97292*-00l5 


CAP FIX TANT SOLID *7 MFD 10 t 20 V3L OPL-139003/ 1-2295 


OOISA 










C27 




0016 


AR 


FT 




457313-0006 


WIRE 2* AWG S3LIDiTEFL0NtWHlTE 


QPL- HIL-U-I6878/4E 


0016A 










El THRU E13 




ooia 


REF 


EA 




21*104-9901 


01 AGRAH, LOGIC OETAIL-OATA NODULE 




0020 


00002.000 


EA 




972946-OOBl 


RES FIX 4.7K OHM 5 « .25 W CARBON FILK 


ROM- R-25 


0020A 










R67 R69 




0021 


REF 


EA 




217763-9901 


WIRE LiST,PT-TO-PT- DATA MOO, INV INPUT 




0022 


00008.000 


EA 




9729*6-0083 


RES FIX 5.6K OHM 5 S .25 W CARBON FILM 


BOH- R-25 


0022A 










R*4.R*6»R54tR56.R58, 




0022B 










R60tR62«R66 


DI*»riMAN 


OAti 


C>a OtAftUXAN 


OAli 


OfSiON iNCiNtE* OA't 


tllit 

CARD ASSY. DATA MQOULE-INV INPUT 

. . — — — ; TT-^ 1 IZ~ J 


APPD 'MK> 


DAT! 


Awo nojccnsciNi 


l« OAT! 


«CiA5I 


OATI 1 HCJIC NO 
1 

1 


L/V\ 214103-0003 


K'pi 







Texas Instruments 

INCORPORATED 



002* 

0024A 

0026 

0027 

0029 

0030 



OATf 06/30/75 



LIST OF MATERIAL 



rACE 3 of 



OUANTITY 



00001.000 

00001.000 
00001.000 
00032.000 
REF 



UNIT 

o< 



EA 

EA 
EA 
EA 
EA 



ov»o 

sill 



PART NUMBER 



972929-03«)7 

231902-0100 
231802-0105 
972507-0001 
973539-9901 



CKD DIAFTSMAN 



APra fiojfct ENCiNiU 



DESCRIPTION 



CAP FIX CERAMIC .001 UF lOt 200V . 

C28 

EJECTOR, PC BD MMITE SCA-S-20^ 533-887-0001 

EJECTOR, PC BO GREEN SCA-S-20 

INSULATOR OISC-TU-18 

UNIT TEST PROC, 16 I/O DATA MOO. SPECIAL 



OPL-M390l'»/01-l397 

1867 
t 533-987-0009 I867t 

THR~77l7-220 



Mtl NUMMI 



LM 21*103-0003 



te&. 



VENDOR PAPT NUMBER 



OCSlCN INCINtfl 



CARD ASSYfDATA NHOULF-INV INPUT 



P#ll NUMHI 



LM 21*103-0003 j23t 



00 



^' 


EXAS INSTI 

1 N C O « P O 


RATE 


N 1 i 

o 


DATE 06/30/75 


LIST or MATERIAL 


PAGE 


I of 


PAH NUMlll 

LM 214103-0004 




lllM 


Quantity 


UNIT 
0» 


DWG 
SI2t 


PART NUMBER 


DESCRIPTION 


VENDOR PART NUMBER 


0001 


00001.000 


EA 




2l<pl02-O00l 


PRINTED WIRING RRO.OATA MODULE 




00 02 


00016.000 


EA 




972946-0071 


RES FIX 1.8K DHM 5 « .25 W CARBON Fit»« 


ROM- R-25 


0002A 










R26 R28 R30 R41 R43 R45 R47 




0002B 










R49 R51 R53 R57 R59 R61 R63 




0002C 










R65 R55 




0003 


00016.000 


EA 




972946-0054 


RES FIX 360 OHM 5 * .25 W CARBON FILN 


ROH- R-25 


0003A 










Rl R3 R5 R7 R9 Rll R13 R15 




0003B 










R17 R19 R22 R24 R32 R34 R36 




0003C 








R39 




0004 


00019.000 


EAl 


972946-0076 


RES FIX 3.0K OHH 5 « .25 W CARBON FILM 


ROM- R-25 


0004A 










P2 R4 R6 B8 RIO R12 R14 B16 




0004B 










RIB R20 R21 R23 R25 R33 R39 




OOO^C 










R37 R38 R40 R68 




0006 


00032.030 


EA 




972057-0001 


TRANSISTOR-A52222 NPN SILICON 


TI~A5T2222 


0006A 










01 THRU 032 




0007 


00005.000 


EA 




222222-7400 


NETWORK SN7400^ 


-SN7400N 


00 OTA 










Z5 27 Zll Z15 Z19 




0008 


00001.000 


EA 




222222-7401 


NETWORK SN7401N 




0008A 










24 




0009 


00003.000 


EA 




222222-7404 


NETWORK SN7404N 




DHAF'SMAN 


0*1 1 


CIO OUAFTiMAN T^ATI 


bcSiON INOINifR 0*" 


TITll 

CARD ASSY, DATA M00ULE-4TI 


APPO MFO 


OAtI 


APPO PIOJICI fNOlNHI OAtI 


ilKASEO 0*" 


nOKCT NO 




LM 2»*l"-='0''*^|f5j 



On 

I 



r>^«n 1 


Fexas Instruments 

OATf 06/30/75 






4^ 


LIST OF MATERIAL ^^^^ ^ ^ 


PAIT NUMlia IIV > 

LM 214103-0004 4a|^ 


/^ iTs' 1 


1 6u<~ti<* 

ASSfMtLV 




PART NUMBER 


DESCRIPTION 


VENDOR PART NUMBER 


0C>09A 










la Z12 Z14 




0010 


00001.000 


EA 




222222-7440 


NETWORK SN7440'4 


-SN7440N 


OOIOA 










Z2 




0011 


00008.000 


EA 




222222-7474 


NETWORK SN7474N 


-SN7474N 


OOllA 










Zl Z6 Z9 ZIO Z16 Z17 Z18 Z20 




0012 


00001. GOO 


EA 




222222-7150 


NETWORK SN 741 SON 




0012A 










Z3 




0013 


00001.000 


EA 




222222-7154 


NETWORK SN74154N 


-SN74154N 


0013A 










Z13 




0014 


00010.000 


EA 




230590-9000 


CAP .05 HF 12 V 20. X CER TRANSCAP 


ER I-5635-a30-V5F0503fk 


0014A 










C3 C6 C9 CIO C13 C16 C19 




001 46 










C20 C23 C25 




0015 


00001.000 


EA 




972924-0015 


CAP FIX TANT SOLID 47 MFD 10 % 20 VOL OPL-M39003/ 1-2295 

1 


0015A 










C27 




0016 


AR 


FT 




457313-0006 


WIRE 24 AWG SOL I 0. TEFLON. WHITE 


QPL- MIL-W-16878/4E 


0016A 








El THRU ElO 




0018 


REF 


EA 


214104-9901 


DIAGRAM. LOGIC DETAIL-DATA MODULE 




' 0020 


00002.000 


EA 




972946-0081 


RES FIX 4.7K OHM 5 « .25 W CARBON FILM 


ROH- R-25 


. 0020A 










R67 R69 




, 0023 


REF 


EA 




966571-9901 


WIRE LIST, PT-PT, DATA M0D-4TI 




OtAfTiMAN 


D>Tf 




OATI 


DISICN (NClNtCI OAIf 


mil 

CARD ASSY, DATA M00ULE-4T1 


AfPO MfG 


DATI 


tno nOItCt fNGlNE 


11 OATf 


•EllASI 


D DAIi 


>»0)ICT NO 1 

1 

1 


»AtTNUMt|ft 1 VW I 

LM 21*103-0004 ^^I^J 



O 




Texas Instruments 

INCORPORATED 



MUMKtl 



002^ 

0026 

0027 

0028 

00 28 A 

0029 

0030 



L 






00001.000 

00001.000 
00001.000 

A" 

00032.000 



DATE 06/30/75 



LIST OF MATERIAL 



PACE 3 of 



UNIT 
Of 



EA 

EA 
EA 
FT 

EA 
EA 



CUD oumMAN 



PART NUMBER 



97292«V-03<>7 

2J1802-0100 
231802-0105 
535978-00 <»* 

972507-0001 
217163-9901 



DESCRIPTION 



CAP FIX CEBAHIC .001 UF 10« 200V 

C2« 
EJECTOPfPC BO MHITE 
EJECTOR, PC 80 GREEN 

WIRE.HCCIKIIP 30 AWG SOLID. YELLO WIREHRAP 
Fl 

INSULATOR 0ISC-Tn-18 
TEST PROCEOURE-OATA MODULE 



LM 214103-000* 



VENDOR PART NUMBER 



•iv \ 

5laJ 



OPL-139014/01-1397 



SCA-S-20 ! 533-887-0001 
SCA-S-20P 533-867-0009 

OEN- SPCX130K6 

THR — 7717-220 



1867- 
1867 



*ffO HOJtCI INCINMI 



DfSICN ENOlNllir 



CARD ASSY.OATA MOOOLE-*Ti 



»flr NUMKf 



LM214103-000*I^^ 






'-•c-_ 



Texas Instruments 

INCORPORATED 



oooT 



0002 

0002A 

0002B 

000 2C 

0003 

000 3A 

0003B 

0005 

0005A 

0006 

0006A 

0007 

000 7A 

COOS 

0008A 

0009 

00 09 A 

0010 

OOIOA 



OAT« 06/30/75 



OUANTITV 



00001.000 
00016.000 



'»U' 



00031.000 



00003.000 



00032.000 



00005.000 



00001.000 



00003.000 



00001.000 



€A 

EA 



EA 



EA 



EA 



EA 



EA 



EA 



EA 



lltt 



PART NUMBER 



CKD OtAFTSMAN 



21<»lO2-0001 
9729<»6-0071 



9729^6-0054 



972946-0076 



972057-0001 



222222-7400 



222222-7401 



222222-7404 



222222-7440 



LIST OP MATERIAL 



PACE I of 



DESCRIPTION 

PBINTEO WIRING BRD.OAtA MODULE 



AffO niOJECt ENONIil 



RES FIX 1.8K DHM 5 I .25 H CARBON FIL«« 

R26,R28,R30tR4l,R<^3«R45.R47 

R49,R51.R53,R57,RS9.R61,R63 

R65,R55 

RES FIX 360 0H«1 5 « .25 W CARBON FILM 

Rl THRU R20tR22 THRU R25.R32 

THRU R37.R39 

PES FIX 3. OK OHM 5 « .25 W CARBON FILM 

R21tR3atR68 

TRANSISTOR-AS2222 NPN SILICON 

01 THRU 032 

NETWORK SN7400N 

Z5,27,Zll,Z15,Z19 

NETWORK SN7401N 

Z4 

NETWORK SN7404N 

Z8,Z12.Z14 

NETWORK SN7440N 

Z2 



DWCN INClNfEt 



[lm 



r«ir MUMtti r 1(7 

214103-0005 [H ^^ 



VENDOR PART NUMBER 



RQH- R-25 



ROH- R-25 



ROM- R-25 



Tl— A5T2222 



-SN7430N 



-SN7440N 



CARD ASSY, DATA MODULE 



Ml NUUtEl 

LJM 214103-0005 



■ /& 





J^ Texas JNSTRUMENTS 

.3i, .^^ 


DATE 06/30/75 


LIST OF MATERIAL ^^^j j »» 


LM 214103-0005 Jil^ 

VENDOR PART NUMBER 




*IINT 

ITEM 
NUVBii 

0011 


00008.000 


EA 


VZE 


PART NUMBER 
222222-7474" 


NETWORK SN7474N 


-SNT4T4^ 




OOllA 










Zl, 26. 29, no, 21 6, Z 17, Z 18,120 






0012 


00001.000 


EA 




222222-7150 


NETWORK SN74150N 






0012A 
0013 


00001.000 


FA 




222222-7154 


Z3 

NETWORK SN74154N 


-SN74154N 




ooiaA 

0014 


00010.000 


EA 




230590-9000 


213 

CAP .05 MF 12 V 20. % CER TRANSCAP 


EHI-5635-000-Y5F0503' 

1 




001<>A 




1 




C3,C6,C9,C10,C13,C16,C19 






0014B 
0015 




1 




C20,C23,C25 






00001.000 


i 
"1 


972924-0015 


CAP FIX TANT SOLID 47 MFO 10 X 23 VOL " QPL-H39003/ 1-2295 


00 ISA 
0016 


AR 


FT 




457313-0006 


C27 

WIRE 24 AWG SOLID, TEFLON, WHITE 


QPL- MIL-W-16eT8/4E 




•0016A 










£1 THRU E13 


1 




0018 


REF 


EA 




214104-9901 


DIAGRAM, LOGIC DETAIL-DATA MODULE 


! 




0020 


00002.000 


EA 




972946-0081 


RES FIX 4.7K OHM 5 « .25 W CARBON Fll'l 


ROM- R-25 




0020A 










R67,R69 






0021 


REF 


EA 




973550-9901 


HIRE LIST, DATA MODULE 


1 
1 




0022 


00014.000 


1 " 


972946-0083 


RES FIX 5.6K OHM 5 X .25 M CARBON FILM 


ROH- R-25 




0022A 




' I 


1 R27,R29,R3l,R42,R44,R46,R48 














P54,R56,R58,R60,R62,R64,R66 






DRAFI&MAN 


OATI 


CiD CtAMSMAN DATI 


DISFCN INOINtO •>"' 


CARD ASSy, DATA MODULE 

r_._-^— -, — —r »•■• ~ ««< 1 ■'• 




APfO MFG 


~ 6»u 


AP*D fBOJiCMNC'N£II DAil 


\ «.l.«D "*" 


... 1 


LM 2 14103-0005 ;,gji^j 






^ 



Texas Instruments 

INCOnPOHATED 



002<» 

0024A 

0026 

0027 

0029 

0030 



OATt 06/30/75 



LIST or MATERIAL 



rAGE 3 of 



Ou*NTtTV 
PC 



00001.000 

00001.000 
00001.000 
00032.000 
REF 



U"4lT I 



EA 

EA 
EA 
EA 
EA 



^>^ 



SIM 



PART NUMBER 



972929-0397 

2)1802-0100 
231802-0105 
972507-0001 
973594-9901 



DESCRIPTION 



Ctt MOIMAN 



A^fD PROJECT INOINfCt 



CAP FIX CERAMIC .001 UF ToTloOV 

C2B 

EJECTOR tf>C BO WHITE 

EJECTOR, PC BO GREEN 

INSULATOR OISC-rO-18 



LM 214103-0005 gf§ 



■VENDOR PART NUMBER 



0PL-H39014/01-1397 



SCA-S-20f 533-887-0001 1867t 

SCA-S-20I 533-887-0009 1867^ 

THR~77l7-220 



UNIT TEST PftOC, 161/0 DATA NODULE,-$ASS 



OiUOl iNOlNfll 



CARD ASSVt DATA MODULE 



LM 21^103-0005 |;jp>^< 





Jh^ Texas Instruments 

\3f) INCORPORATED 


DATi 06/30/75 


LIST OP MATERIAL 


PAGE 


I of 


LM 214103-0006 




f 


MtNT 
ITfM 


QUANTITY 


T, 


ViZC 


PART NUMBER 


DESCRIPTION 


VENDOR PART NUMBER 




0001 


00001.000 


EA 


\ 


2U102-0001 


PRINTED WIRIN3 BRO.OATA MODULE 






0002 


00016.000 


ft 


1 
1 


9729'»6-0071 


RES FIX 1.8K OHH 5 « .25 M CARBON FILM 


POH- R-25 




0002A 










R26 R28 R30 R41 R43 R45 R47 






0002B 






i 




R49 R51 R53 RS5 R57 R59 R61 






0002C 










R63 R65 






0003 


00031.000 


EA 




9729^6-0054 


RES FIX 360 OHM 5 « .25 W CARBON FILM 


ROH- R-25 




■ 0003A 




1 






Rl THRU R20 R22 THRU R25 






0003B 










R32 THRU R37 R39 






0005 


00003.000 


EA 


1 


9729*6-0076 


RES FIX 3. OK OHM 5 « .25 W CARBON FILM 


ROH- R-25 


9" 


0005A 










R21 R38 R68 






0006 
0006A 


00032.000 


EA 




972057-0001 


TPANSISTOR-A52222 NPN SILICON 
01 THRU 032 


TI— A5T2222 




0007 


00005.000 


EA 




222222-7400 


NETWORK SN7400N 


-SN7400S 




0007A 










25 Z7 Zll Z15 Z19 






0008 


00001.000 


EA 




222222-7401 


NETWORK SN7401N 






0008A 










14 






0009 


00003.000 


EA 




222222-7404 


NETWORK SN7404N 






000<9A 










Z8 212 214 






0010 
OOIOA 


00001.000 


EA 




222222-7440 


NETWORK SN7440N 
22 


-SN7440N 




OtAfTSMAN ^*T* 


CHO CRAFTSMAN 


DATI 


OIUCN CNCINUI uail 


CARD ASSY, DATA MODULE 




KtK, MFG OAU 


AMD ftojerj tNOtN 


Ifl OATI 


HltAUD t>»'« 






LIVV 214103-0006 


««•«] 




V 

























(A 




Texas Instruments 

INCORPORATCO 



Mint 

• II M 
NUVBH 



~OoTT 
OOllA 
0012 
0012A 
0013 
0013A 
0014 
00 UA 
00 KB 
0015 
00 ISA 
0016 
0018 
0020 
0020A 
0021 
0022 
0022A 
0022B 
002<> 



OATi 06/30/75 



LIST or MATERIAL 



rAGE 2 of 



QUANTIIV 



ooooa. 000 



00001.000 



00001.000 



00010.000 



00001.000 

AR 
REF 
00002.000 

REF 
00008.000 



00001.000 



UNIT 
Of 



EA 



EA 



EA 



EA 



EA 

FT 

EA 
EA 

EA 

EA 



EA 



DWG 



CRD ORAn^MAN 



'Alf NbMUl 

LM 214103 



PART NUMBER 

222J22-K74 



222222-7150 



222222-7154 



230590-9000 



972924-0015 

457313-0006 
214104-9901 
972946-0081 

840995-9901 
972946-0083 



972929-0397 



OESCdPTION 



NETWORK SN7474N 



UMUi I iiv \ 



VENDOR PART NUMBER 



-SN7474<* 



I 



I 



AffO rtOJICI fNCINfEl 



•SN74154N 



ER 1-5635-000- Y5F0503!> 



Zl 26 29 210 216 Z17 218 220 

NETWORK SN 741 5 ON 

23 

NETWORK SN74154N 

213 

CAP .05 MF 12 V 20. X CER TRAMSCAP 

C3 C6 C9 CIO C13 C16 C19 C20 

C23 C25 

CAP FIX TANT SOLID 47 MFD 10 X 20 VOL^ 0PL-'139003/l-2295 

C27 

WIRE 24 AWG SOLI O.TEFtON, WHITE 

DIAGRAM, LOGIC DETAIL-DATA MODULE 

RES FIX 4.7K OHM 5 « .25 W CARBON FILM 

R67 R69 

INCOMING TEST PRQC, 2230/2260 LINE PTR | 

RES FIX 5.6K OHM 5 « .25 W CARBON FILM | ROM- R-25 

R44 R46 R54 R56 R58 R60 P62 

P66 

CAP FIX CERAMIC .001 UF 10* 200V 



OPL- MIL-H-16878/4E 



ROM- R-25 



Of HON tNOmlll 



QPL-M 39014/01-1397 



CARD ASSV, DATA MODULE 



'AtT NUMKI 



LM ?l»l03-0006|^Ji^ 



ON 
I 

0^ 




Texas Instruments 

INCORPORATED rti/»rt/7«i 

,•/ DATt 06/30/75 



N JVff» _ 

0026 
002 T 
0029 
0030 



OIAFT^MAN 



Afro MfC 

< 



OUANTnt 
ASSIMSLV 



00001.000 
00001.000 
OC032.000 
REF 



UNll 



EA 
EA 
EA 
EA 



DWG 
511! 



C«0 OIAFTJMAN 



PART NUMBER 



231802-0100 
231802-0105 
972507-0001 
9735B9-9901 



LIST OF MATERIAL 



PAGE 3 of 



DESCRIPTION 



C2B 

EJECTOR, PC BD WHITE SCA-S-20 

EJECTOR, PC BD GREEN SCA-S-20 

INSULATOR OISC-TO-18 

UNIT TEST PRQC, 16 I/O DATA MOD, SPECIA 



! 533-887-0001 1867 
! 533-887-0009 18S7 ' 
THR— 7717-220 



PAtT NUMMI 



LM 21*103-0006 [la 



VENDOR PART NUMBER 




ArfD rao.lCT ENCiNtti 



OfStON INGtNIi* 



CARD ASSY, DATA MOOUtE 



PAr NUMltl 



"I— «« 



LM 2U103-3036|4tri^ 







^, Texas Instruments 

ijr ) INCORPOPATED 



DATt 06/30/7S 



LIST Of MATERIAL 



MOE I e« 






JO 01 
0002 



OUANTirv 

ASSEWttv 



OCOOl . 000 
00001.000 



UNIT 
Of 

nun 



FA 
EA 



DWO 
SiK 



PART NUMBER 
966366-9701 



c 



97059 2-1101 



DESC«IPTION 

HANUAL.CRU 161N/160UT DATA MODULE- 960ii~ 



PT0,SI0DMT,16 I/O DATA H00ULE-PDT960 



CKD DtAFTSMAN 



tm noiicj f MGiNfci 



LM 2U103-0960 



i "H 



VENDOR PART NUMBER 



DiUCN fNCINIII 



riTll 



CARD ASSYtOATA H00ULE-D3CUHENTATI0N 

Mojf cr no! 



^*»' NUMlft 



LM 21M3 3-0960agy^^) 



FBOJ 
NC. 



SIZE 



NEXT ASSY 
DWG NO 



:0 A . '^Ch 7CO 



0:.A. -^9^ (no 



REVISIONS 



LTR 






B 
1 C 



D 



DESCRIPTION 



r.N394l68 (C) 



C N388248 ( C ) ^ •j<y' >^W ^H/l'$ 

' CN40 Z 378" (C; SL,£i^ A^/;/3CDEDS«2 ''li'^lis 



DATE 






'Ml 



11 



APPO 



ilM'ij^^ 



i[(i^^'-'"> 



^L^-i^s^*' 



^^ 



REV 



SUPl 
SHEET 



REV 



SHEH 



REV STATUS 
OF SHEHS 



REV 



SHEET 



D 



Dt 



/y 



V/ 






?f -'.' 'V r>' 



•^>"'^-^' 



*P»0 



tNC«, /- 



i=^ 



5'^«'<, 






"'" 7£-5r KIT. 
STA/^DAi^D DATA 
MODULE 9C»0/^ 



T 



>* Texas Instruments 

Tr* INCORPOHATCO 

\WX INDUSTRIAL PRODUCTS DIVISION 

•>U5TON TEHAS 



lUOfJE 



96630O 



6-28 



TABLE 1 


TEST KIT 
-OOOI 


USED ON 
Z/4(03-Q00l 


-OQOZ 


NOT USED 


-0003 


Zi4/O3-000Z 
214103-0003 



COC3E lOCNT NO 



96214 



DRAWING NO 



3GG30Q 



[■^v D 



S<-«ET 2 



6-29 



9^ 
o 



Texas Instruments 

INCORPORATED ,c,,o.-.c 

/ DATt C5/29/75 



CO CI 
CLC2 
CCC3 
CCC<i 
CCC5 
CCCt 



ClUANTtTY 
Pitt 



OOCOl.OCC 
RFF 
REF 
REF 
REF 
REF 



UNIT 

0( 

1S5UI 



Er. 
EA 
E* 
EA 
EA 
EA 



owe 

U2C 



PART NUMBER 



?t63C7-CCCl 
Se63t6-<;7Cl 
'570592-1201 
970'><J2-U0l 
S705'52-9S0l 
<)70 5<;2-'>9C2 



LIST OF MATERIAL 



PACI I of 



DESCRIPTION 



C0NNfCKP,lFST-CA1A fCOtLE «l 
fAMAl.CPl. UIK/UCUT OATA HOOULE 'J60A 
CnC.SICCKT.U I/C CAIA MnnULF-P0T<>60 
PTr,<ICr.l»T,U I/C CATA MC0UtE-P0T9ft0 
PO, SICCKT.U I/r CA1A MOCULF-PnT«»60 
AL, SICCMT.U I/C CATA MaDULF-P0T<)60 



pXtTToIsTCn tNGiNIt* 






^./S 



rA« HUMHI 



LM «>66300-000l 






VENDOR PART NUMBER 



TEST KIT.STANCARO OATA MOnilLF 



noifci NO 



PAtI NUMMI 



\J^ 966300-0001 









Hj-Vi Texas Instruments 

I'J INCOHPORATCD 




N. ^an 



CCCl 
CCC2 
CCC3 
CCC<i 
CCC5 

ccct 



rt*f iman 



OArt C5/2S/75 



LIST or MATERIAL 



PAGE 1 of 



OUANT«TY 

ni 

AtSfMMV 



COOCl.CCO 
PEF 
REF 
fiFF 
REF 
REF 



lism 



£* 
FA 
EA 
EA 
FA 
EA 



DWG 
nil 



PART NUMBER 



DAK CKO DIAfTUAAN 



St63C7-C0C2 
«;tt2f6-S70l 
S7C59Z-1201 
«;7C592-I10l 
970592-9901 
970592-9902 



OATI OrslCN INGINfl* 



AffO PfOJICT IMCINIII 



DESCRIPTION 
CnKKEClCRflEST-CATA HCOULE •? ^ 

MAMAL.CRt l6I^/t60UT DATA MODULE 960A 

CnC.SICCfT.U l/C CATA HOCULF-PDTq60 

PTCSirCMT.U I/C DATA ►'CnULF-PnT960 

PD, SICCKT,16 I/C CAtA HPCUl E-P0T960 

AL, SICCMT.1£ I/O CATA MCDULE-PDT960 



LM 966100-000? p:^ 



VENDOR PART NUMBER 



TEST KIT.STAKDAHO (14 r* MODULE 



j FAir NUMMI 

!LM 966300-0002 



? D'^ 







MINI 

HIM 



COCl 
CCC2 
C0C3 
CCCA 
CCC5 

cac6 



Texas Instruments 

I f< t (> •' •' O M A r L D 



QUANTITY 
HI 



CCCCl.CCC 
RFF 
REF 
R6F 
REF 
PPF 



DATE C5/2S/75 



UNIT 
Of 
ISSUt 



FA 
FA 
EA 
EA 
EA 
EA 



owe 

ilZf 



PART NUMBER 



r«0 DRAFTSMAN 



<;tt3C7-CCC3 
«)^62tt-<370l 
S70592-1201 
S7C592-U01 
S7Q5S2-SS01 
q70592-9S02 



LIST OP MATERIAL 



PACE 1 of 



DESCRIPTION 



CCNNECTCP.TEST-CATA fCOULF «3 
KAMAl,C«!L ItlN/UCUT CATA MOOUl F n60A 
COC.SICCT.lfc 1/0 CATA MOnill F-P0Tq60 
FTC.SrCCfl.U !/C CATA f'0nULF-PCT960 
pn, JlCC^'Tilt I/C CATA HC0L;LE-PDT960 
ALt SICCfT.lt I/C CATA M0DULF-pnT960 



SATE I ArtD TKWICT ENCINICI 



OCilCN INCINtd 



' tux numui 
LM 966300-0003 



MV 



VENCXDR PART NUMBER 



TEST KIT, STANDARD DATA MODULF 



PAif NUMWI 



11^ 966300-0003 ^fr 



Home 

NO 



DtSCIilPTtON 



13S SOLID aus 



a P? fCL !P BUS 



■*-j6 /fujc iui>r 



SianATUKC 



:n O /OUT O 



IN I /OUT I 



irj z/our g 



In 3/ OIJT 3 



IN'i/ OUT'f 



i\ 5/ Out 5 



ii^a /our A 



IN 7/ OUT 7 



IN fi / uUT a 



IN 3/ OUT 9 



I *w to /OUT to 



IN 1 1 /OUT II 



IN /?, OU7 , 



Af< 



IN I3,.^U7I3 



IN i*/oor /* 



in IS/OOT li 



-t>col 
S f APT 



PI W 



PI H 



f^l 3 3 



"'-13 






' - go: J 



Pi-T 



PiB' 



"I ■■32 

"pi ^s 



."/-•# rr 



fii-s ,t_ 



STAfir 



PI 4 



riNisn 



PI a 



PI -I 

Pi T 



P/:'i 



Pi 14 



Pig 



Pin ' 



•v-c 



P/T 



PI < 



Pl-B 



iTim 
n 



(23 -OOO/ OAJtV 



9- 



PIN5 I, A 



Qp, 




l»MK PCR cdoass 



DAM MOOUIC TtSr 9t,kial-00Clt 



6) 2 •4-40 X ///e BH 



czg 



(5) 2 riAT 



I "i^ !^a€^ iTAWP. f 100, 



iJNiCft OtMCNM>M l^tCWicO 



I. auMw* *no s»4m«» coqci 









-A.i^'.OO 



'^ £SI 



»evi»iONs 



j742<>T (£1 «,,. 



e 2 7s 



l> »OBfO MOOD TO CONMCTOR UN 

COMPUTCR IW 41 «VW.!0 IM 
I ROM lOHC »■ 2 . 



■'.J-' 



■ /' 



'A ' I 



i7i»-/ 1 r,» - A- ,.'4-.. f ; .11 tf.jfit r%* • ///a 

'IC'^'t.wo. r ..... r,...« ...ocjri 
T^ / I'lA' 4 '^A 3 



3«.?«7Jr ^.V--..«i^, .-^i^wacr/^ 



£±IL 



:>= 



/^(y>j 



5^^::^ 



07 
o 



C0^"^ 



coMecTog, mr-CMTA »x<uif^3 






Di ^-.ai'f i ,.!«" 



»4«J<:>7-<K>03 



1^ 

iH 

u 



964307 -O0Q2 

Part mo. 



NO~«i^l.*-ij«t oa U»CIM^rN>« 



APr».lCATlOI>. 



w. a..-^^' ■«- 









I . ItkAS Instruments 



CONNECTOR, TSST- 
UATA MODULE 



C 96214 



|**<iT' 



I 
4i. 




Texas Instruments 

INCORPORATED 



ooaj 

C001& 

C002 

0003 

0035 

0036 

0007 



QUANTITY 

n> 

ASSIMBtY 



UOOO 1.000 

00001.000 
00002.000 
OOOO't.OOO 
00001.000 



UNIT 
Of 

issue 



bA 

E6 
EA 
EA 
EA 

EA 



°*" Ci/Ol/TS 



LIST OF MATERIAL 



PAGE 



I 






CIO OlAri^MAN 



AffO •KIIICT tNC'Nfd 



PART NUMBER 



ZJl'.'iT-aUOO 

'ill<.00-OU22 
21'iOBO-OOOl 
'.11027-080'. 
'.192<)3-001t 
21 -=.0 81-0001 



DESCRIPTION 



CONN?CT"a PC 3t PIN 

PI 

WISF 2?fwr. ELETPO-TIN-PLATED.CQPPEP 

CONMFCTnP-CnVER 

WASHEP .125 X .312 X .032 FLAT CBES 

SCREW if-UO UNC-2A X .^^38 PAN HEaO CRES 

CLAMP 



LM 



fMI NUMlit 

966307-0001 



NV 

c 



VENDOR PART NUMBER 



VtK-2VH-3t/ ir.N-5 



QPL- HSl5795-80«» 
QPL- MS1957-lt 



oesicM iNO*Ni*.t 



r.nNNECTOR.TEST-nATA HOO'JLF HI 



nojfci NO 



LM 9«:<3-.7-:ooi 



en 



r>- Texas Instruments 

'1 iNConPO«ATEO 



^ 



00014 

0002 

0003 

0005 

0036 

0007 



•>*" 05/01/75 



LIST or MATERIAL 



rAGE 



of 



OUANTlTr 
HI 



00001 .000 

OOOUl.OOO 
00002.000 
0000^.000 
OOOOl.OOO 



EA 
EA 
EA 
EA 
EA 



owo 
nil 



PART NUMBER 



23l'.<i7-0n00 

^lKOO-0022 
2140fi0-00oi 
«ll027-080^ 
'.18293-OOlt 
214081-0001 



DESCRIPTION 



CCNNECTCP PC 3t PIN 

PI 

WIPE 22AWG ELETP0-t1N-PlATED,CqppEp 

CONNeC TOP-COVER 

wfiSHEft .125 V .312 X .032 FLAT CP^s 

SCPEW 4-40 UNC-2A X .438 PAN HEAD CR6S 

CLAmP 



LM 



fAII NUUHt 

<»tt 307-0302 



VENCXDR PART NUMBER 



VlK-2(/H-3t/irN-5 



OPL- MSl5795-e04 
QPL- MSl«»57-u 



CKD D«*rrSM*N 



OMICN f NCMni 



CONNECTr»P,TFST-DATA MODULE «2 



DATI Am> PaOltCT (NCINEm 



I fAII NUM« • 

ILM 064 307-0002 



HV 

r 



9^ 



* 



Texas Instruments 

INCOHPORATtD 



iriM 
numbe« 



0001 

cool* 

0302 
0003 
0005 

oooe 

0007 
0008 



QUANTITY 
HI 

*S«MttY 



00001 • 000 

AP 
00001.000 
00002.000 

ajuo4.ooo 

00001.000 

AP 



05/01/75 



UNIT 
O' 
ISSUf 



owe 
size 



t'A 

EA 
EA 
EA 
EA 
EA 
FT 



CIO MAft^MAN 



PART NUMBER 



231'i'«7-0«00 

<t\ 1<» JO-0022 
21'«080-0001 
m 1027-080'. 
<»18293-0016 
21'-081-0001 
i,ll'fOZ-02t9 



LIST OP MATERIAL 



PAce I of 



DESCRIPTION 



CONNECTnn PC 3t PIN 

PI 

WiPf 22AWG FLETRO-TIN-PLATEOtCOPPEP 

CONNSCTQR-CPVER 

WASHER .125 X .312 X .032 FtAT CBES 

SCOEW i,'<,0 UNC-2A X .A38 PAN HEAO CB ES 

CLAMP 

WlREtTypE E-26 AUG 7STR MHT PTFE 



LM 



MH NUWUI 

9tt307-0(l03 



c 



VENDOR PART NUMBER 



VI K-2VH-3t/i:N-5 



QPL- HS15795-a04 
OPL- MS1957-16 



AftO rtOjfCT INCiNICt 



DfSlCN [NClNfCI 



CONNECTflP«TEST-DATA MOP'HF X 3 



PAIT NUMKI 

LM <*tt 307-0003 



c 




966366-9701 



SECTION vn 

LOGIC IMPLEMENTATION LIST 



(Not Applicable) 



7-1 /7-2 Digital Systems Division 




966366-9701 



SECTION VIII 
PERFORMANCE DEMONSTRATION TEST 

8.1 GENERAL 

The diagnostic program included in this section for the 16 Input/ 16 Output Data Modules (TI 
Part Numbers 214103-0001, -0002, and -0003) is entitled SIODMT (Sixteen Input/Output Data 
Module Test). Before this test can be executed the reliability of the instruction set and the CPU 
must be confirmed. The other assemblies of the 214103 data modules can be tested as follows: 

• 214103-0004 can be tested ns a -0001 

• 214103-0005 can be tested as a -0002 

• 214103-0006 can be tested as a -0003 (by temporarily jumpering as a -0003) 

8.2 RELATED MATERIAL 

The following part numbers apply to the equipment and documentation for the test: 

966300-0001 Test kit for data module 214103-0001 

966300-0003 Test kit for data modules 214103-0002 and 0003 

970592-2201 Source input deck (cards) for SIODMT 

970592-1201 Object input deck (cards) for SIODMT 

970592-1 101 Object input tape (paper tape) for SIODMT 

970592-9901 Program description for SIODMT 

970592-9902 Assembly listing for SIODMT 

8.3 EQUIPMENT CONFIGURATION 

The minimum equipment required to execute SIODMT is a Texas Instruments Model 960A or 
Mode! 960B computer with 4096 words of memory, an input device suitable for the program 
input source (cards or paper tape) together with its appropriate bootstrap loader, a data module, 
and a test connector (included in one of the above test kits). The test connector feeds the 
module output signals back to the corresponding input signals for checkout of both input and 
output circuits. 

8.4 PROGRAM OPERATION 

Program Operation consists of the following steps: 

1. Initialize the CPU memory, load the primitive and bootstrap loaders. (See Section 1 of 
the CPU Performance Assurance Test Manual, TI Part Number 958953-9701). 

Iiisiii ilu- ilal.i niKiluU- ill ("KU purl [ M). It liii' iiuhIuK- iniisl Iv located elsewhere, 
lUiuiilN u-l.i(ni- Itu.ilu'ii 1 .ill^M iho piii»:i.mi is l(UiU'il. 



8-1 Digital Systems Division 




966366-9701 



3. Using the loader, load and execute SIODMT. It a /* record terminates tne lOau 
operation, the program will immeclialcly begin execution. 

4. SIODMT then waits tor test selection via the front panel switches. Set DMA switches 
4 through \5 on the front panel to the down (zero) position. 

5. Set one of the following switch patterns to select one of the tests: 







Switch 




Module 


1 


2 


3 


214103-0001 


Up 


Down 


Down 


214103-0002 


Down 


Up 


Down 


214103-0003 


Down 


Di>wn 


Up 



6. Change the position of switch (from down to up. or from up to down) to start the 
test. 

7. Successful execution requires approximately 30 seconds (60 seconds for the -0001 
unit) and terminates with a return to the loader. 

8. Errors arc indicated by a program halt with the instruction 721)2, <, in lA and the 
relative address of the halt in IB. 

If errors occur, refer to the following program listing for an explanation of the failing operation. 



8-2 Digital Systems Division 



TEXAS INSTRUMENTS 
INCORPORATED 
AUSTIN, TEXAS 



OOCUHFNT NUMBER REVISION 
970S92o99(l2 *A 



SAt960 V4L2 SIODMT, 161/0 DATA MODULE TESTS 
•9199124 APR'.28, 1973 



PACE 8002 



000 1 

0002 

0009 

0004 

B00B 

0006 

0007. 

0008 

0009 

0fl| 

00U 

0012 

0013 

0014 

0019 

0016 

0017 

0010 

0019 

0020 

0021 

0022 

0029 

0024 

0029 

0026 

0027 

0026 

0029 

003f 

0031 

0032 

0033 

0934 

0039 

0036 

0037 

0038 

0039 

004f 

0041 



TITLE ■SIOOmT, 18 INPUT/16 OUTPUT RATA MODULE TESTS 

REVISION ■04/12/79 PROGRAMS LBCRUA ANO 0HX2X3 MERE 

COMBINED TO MAKE STODMT. 

COMPUTER ■960 

ABSTRACT ■THIS IS A DIAGNOSTIC FOR 161/0 DATA MOOULpS 
214103*0001 . 214103.0002, AMD 2t4103«0003. 
TEST SELECTION 13 MADE VIA THE FRONT PANEL 
SWITCHES AFTER SIOOMT HAS BFEN LOADED. THE 
OPERATOR SHOULD RAISE EITHER PANEL SMITCH 
1 TO TEST 2Hi6i-000t« OR PANEL SWITCH 2 TO 
TEST 214103-0002, OR PANEL SWITCH 3 TO TEST 
214l03«00e3'. ONCE TVE TEST IS SELECTED PANEL 
SWITCH ZERO SHOULD SE T06GLE0 TO INDICATE TO 
SIOOMT TO READ THE PANEL SWTTCHES. IN OTHER 
HORDs panel SWITCH ZERO SHOULD BE RAISED OR 
LOWERED DEPENOING UPON ITS nRTGINAL POSITION. 

CALL ■SIODhT is AN INDEPENDENT. STAND ALONE, RELOCAT. 
ABLE,SAL960 program'. 

STATISTICS'CRU ADDRESS OF THE DATA MODULE IS X*0F30i'. 

error DETECTION RESULTS IN A PROGRAMMED HALT 
WITH THE SAL960 OUTPUT LISTING ADDRESS OF THt 
FAILURE IN THE IB REGISTER. 

TEST It REQUIRES TOP EDGE CONNECTOR 966307«1 

THIS TEST PERFORMS 932200 LOAD/STORE 
CRU TESTS. INCLUDED ARE TESTS OF ALL 
POSSIBLE FIELD WIDTHS WITH AI.L POS* 
SIBLE BIT PATTERNS FOR EACH WIDTH. 

TEST 2t REQUIRES TOP EDGE CONNECTOR 966307^3 

ONE RUN OF THIS TEST INCLUDES THE 
LOADING ANO STORING OF ALL POSSIBLE 
BIT PATTERNS TO ADDRESSES THRU 14 
AND GENERATING 32766 INTERRUPTS USING 
OUTPUT LINE ZERO. THE MASK BIT IS ALSO 
TESTED. 



PAGE 



TEST 3t SAME AS TEST 2. 



8-3 



TEXAS INSTRUMENTS 
INCORPORATED 
AUSTIN. TEXAS 



DOCUMENT NUMBER REVISION 
970992-0902 'A 



SAt.9e0 V4L2 8J00MT, 161/0 DATA MODULE TESTS 
09189124 APR. 28. 1979 



PACE 0003 



0042 








TITL 


SIOOMT. lex/D 


0049 


0000 


SIOOMT 


PSE6 




0044 


0009 






MODE 




004S 


0009 


LOADER 


EQU 


9 


0046 


0000 


7CO0aO02 




LOS 


TCRUST 


0047 


0002 
0003 


0005 

01CO 


rCRUST 


DATA 


S«3.X'iC0* 


0040 






ft 






0049 


0004 


0F30 1 


BIAS 


DATA 


X«0F30' 


009| 






* 






0001 


0009 


E480fll5F 




STPS 


eANEi. 


0092 


0007 


E08C000F 




BC 


t2.S*8 


0093 


0009 


E480O19F 




STPS 


PANEL 


0094 


oeoe 


EoeCfl0l3 




BC 


12.SELECT 


0099 


000D 


70020009 




B 


•-4 


0096 


000f 


E400O1SF 




STPS 


PANEL 


0097 


00U 


EoKOOOF 




BC 


12,1-2 


0098 


0013 


44850000 


SELECT 


LA 


5.SI0DMT 


0099 


0019 


44000 19F 




L 


0'PANEl 


006f 


0017 


98907FFF 




NA 


0.X«7fFF» 


0061 


0019 


C09e4000 




CRA 


f.X*4000' 


0062 


001B 


C08B0e27 




BC 


ilfOHXl 


0863 


001D 


C0002000 




CRA 


g.X'20B0* 


0064 


00tE 


E09BBie7 




BC 


ll,0MX2X3 


0069 


0021 


COO01000 




CRA 


|,X*i090' 


0066 


0023 


E08B8ie7 




BC 


tl.DMX2X3 


0067 


0029 


72020025 




B 


• 1,9 


0068 






• 






0069 






* TEST ONE 




007| 

0071 


0027 


44900000 


• 
DMXl 


LA 


•S.SIOOMT 


0072 


0029 


4484015A 




LA 


4. FIELD 


0073 


002B 


448C015A 




LA 


#4. FIELD 


0074 


0O2D 


44800000 




LA 


0,X'00O0' 


0079 


oe2F 


440F00O4 




L 


#7, BIAS 


0076 


0031 


44931000 




LA 


3,)(MO00' 


0077 


0033 


48830044 




ST 


3,lN8Tl*l 


0078 


0039 


48930051^ 




ST 


3#IN8T2*1 , 


0079 


0037 


4489(>I0O1 




LA 


«l.X«00Oi* 


0e8fl 


0039 


48890156 




ST 


9l,MASK 


0081 


0e3B 


44810000 


BEGD 


LA 


i,x«000fl« 


0082 


0030 


488l(ill9A 




ST 


1, FIELD 


0083 


803f 


44079004 


LOOPO 


L 


7. BIAS 


0084 


0041 


08000002 




LOCP 


1 (0.0)»2 


0085 


0043 


06000000 


IN3T1 


LOCF 


1 (0.0)*9 


0086 


0045 


2C0OO001 




STCP 


1 (0,0)«i 


0087 


0047 


115AB55B 




CM 


FIELD#FIELD^ 


0088 


0049 


72020049 




B 


• S.5 


0089 


004B 


72O2O04B 




B 


«S.5 


0090 






* 







DATA •'OnULE TESTS 



CRU SLOT FOR 161/0 OATA MODULE 

GET INITIAL POSITION OF SM 

JUMP IF UP 

ELSE WAIT UNTIL IT GOES UP 



WAIT UNTIL SM IS LOMEREO 



JUMP IF SWITCH 1 IS UP 

JUMP IF SWITCH 2 IS UP 

JUMP IF SWITCH 3 IS UP 
PANEL SWITCHES NOT SET RIGHT 



INITIALIZE DATA BASE REG 

SET REG TO 
INITIALIZE CRU BASE REG 
PUT FIELD SI7E IN REG 3 
BUILD LOAD CRU INSTRUCTION 

INITIALIZE MASK TO 1 

SET FIELD TO ZERO 

SET CRU BASE REG TO X'OCBO' 
ZERO CRU (ALL 16 BITS) 
LOAD CRU WITH FIELD, 
STORES CRU IN FIELD*! 
ARE THE VALUES E0UAL7 

LOAD/STORE ERROR 

LOAn/STOR:E ERROR 



S-* 



TEXAS INSTRUMENTS 
I^JCOMPORATED 
AUSTIN, TEXAS 



DOCUMFNT NUMBER REVISION 
970592-9902 »A 



SAt960 V4L2 S;00mT, 161/0 DATA MqOuLE TESTS 
•9159124 APR. 28, 1975 



PACE 0004 



0091 
0092 
0093 
0094 
0095 
0096 
009/ 
£090 
8^99 
O|i0 

0101 

0102 
0103 
0104 
6|M 
0106 
0)07 
0108 
0109 

01I« 

0111 

0112 

0}13 

0114 

0115 

0116 

0117 

0118 

0U9 

0120 

0121 

0122 

0123 

0124 

012S 

0126 

0127 

0128 

0129 

0138 

0131 

0132 

0133 

0134 

0135 

0136 

0137 

0138 

0139 

0140 



•LOAD/STORE H*3 BEEN TESTED, NOW SEE IF ALL POSSIBLE BIT 
♦COMBINATIONS HAVE BEEN TESTED FOR GIVEN riFLD SIZE 



0040 llS6e!iS9 

004F 70820055 

0051 70(120055 

00S3 70a2Vi(>AF 



0055 4409015A 

0057 4889(1157 

0059 46F7fl001 

0058 0800(1402 



0050 
B05F 
0061 
0063 
0065 
0067 
0069 
8066 
006!) 



006f 
0071 
0073 
0075 
0077 
0079 
007B 
B07D 
00 7F 
0081 
0083 
0085 
0067 
0089 
008B 
0080 
008F 
0091 
0093 
0095 
0097 



08fl0[?i000 
2CR0fl401 
<4B20l57 
46820066 
46A20000 
48820157 
11578558 
72O2006B 
72020060 



4887(1156 
4402li||58 
40020159 
46*2^001 
4882^07A 
46A2ei000 
4e8204)7E 
4642^000 
4882^082 
46A20800 
4e82;4086 
46A20000 
4882(i|08A 
46420000 
4882008E 
46A20000 
48820092 
46A3ne00 

48820096 
4eA20000 
4882n09A 



CM 

a 

B 
B 

» 

»*<0W SET UP 

L 

ST 



MASK.HEXF 

• ♦6 

8*4 

CMPB 



IS FIELD A FULL 16 BITS? 
NO. CONTINUE.... 
WITH NEK CRU ADDRESS 
rrs, R€SfT Foyf NEW PATTERN 



FOR VArTED CR(J ADDRESS 



#1.fielo 

#1,PATrN 



* 
INCR 

* 

INST2 



LA 



7.1.7 
LOCK «(0,a).2 



LDCR 

STCR 

L 

ST 

LA 

ST 

CM 

B 

B 



fB.0)*0 

«(0»B),1 

2*PArRN 

2*S«3 

2.0.2 

2.PATRN 

PAfRN.FlELO*l 

• S.S 

#S.5 



GET FIELD AND 
STORK IN fATRN 

INCRIJMENTS EFFECTIVE CRU ADORES 

ZERO CPU 

LOAD CR'J WITH SPECIFIED PATTERN 
STORf ALL 16 BITS OF CRU 
GET THE PATTFRN IN RES 2 

ROTATE 1 PLACE LEFT 
STORE NEW NUMBER 
COMpiRE 

LOAD/STORE FRROR 

LOAn/STORE ERROR 



*SEF IF CCJ 

ST 

L 

XOR 

LA 

3T 

LA 

ST 

LA 

ST 

LA 

ST 

LA 

ST 

LA 

ST 

LA 

ST 

LA 

ST 

LA 

ST 



ADDRESS SHOULD BE TESTED 



7. TEMPO 

a.TEMPD 

2.MEXF 

2.1.2 

2.S«3 

2.0.2 

2>34-3 

2.0.2 

2.S«3 

2.0.2 

2.S«3 

2.0.2 

2«S*3 

2.0.2 

2.S«3 

2.0.2 

2»%*2 

2.0.2 

2.S4-3 

2.0.2 

2.S*3 



GET CRU AOORFSS FOR COMPARE 

PUT TN RFG 2 

COMPLIMENT IT 

INCREMENT IT (NOW IN TWOS COMP) 

SHIFT 12 LEFT 

1 



2 

3 
4 
5 
6 
7 
8 
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texas instruments 
incohporated 
austin. texas 



DOCUMFNT NUMBER REVISION 
978592-9Sa2 »A 



SAL960 V4L2 SJOOMT, l«I/0 DATA MoOULF TESTS 
•9159124 APR. 26, 1979 



PACE 0005 



0HI 

0142 

0143 

0144 

0149 

0146 

0147 

0140 

0149 

0150 

0151 

0152 

0153 

0154 

0195 

0156 

0157 

0156 

0159 

0160 

0161 

0162 

0163 

0164 

0165 

0166 

0167 

0168 

0169 

0170 

0171 

0172 

0173 

0174 

0175 

0176 

0177 

0178 

0179 

01B0 

01»i 

0182 
0183 
0184 
0189 
0186 
0187 
0188 
0189 
0190 



0099 
0098 
009D 
009F 
00AI 
00A3 
00A9 
00A7 



46A20000 
4882n09E 
46A2«I000 
4B82ei0A2 
46|i2tl000 
4882«I0A6 
46120000 
4882fll58 



LA 
ST 
LA 
ST 
LA 
ST 
LA 
ST 



2«0f2 
2*S«3 

2>SO 
2.0»2 
2.S-»3 
2.0.2 

2. TEMPO 



9 

10 

11 

IS NOW SHIFTED 12 LEFT 
STORE NUMBER FOR COMPARE 



#NOW TFST To SEE IF CRU ADDRESS IS MAXIMUM 



00A9 119BB4SE 
B0AB 70820059 
00AO 70820059 



CM TEMPO. INST2*1 

B INCR 
B INCR 



00AF 

0061 
0083 
00B9 
00B7 
00B9 
00B8 
00BD 



1196B9SA 
708200B7 
709200B7 
7082008F 
4402015A 
46^20001 
4882019A 
7082003F 



CMPR 



*IF THE NUMBERS COMPARED 
•TEST IF ALL BIT PATTERNS 

MASK. Field 

S<»6 
8*4 

gNOO 
2. FIELD 
2.1.2 

2.FIELD 
LOOPO 



CM 
B 

B 

B 

L 

LA 

ST 

B 



COMPARE WITH SIZE FIELD 
TEST BIT PATTERN... 
WITH NEW CRU ADDRESS 

WERE EQUAL. 
HAVE BEFN TESTED 

ARE THE VALUFS EQUAL? 

NO, 

NO. 

YES, CO CHECK FOR END 

GET THE TEST FIELD IN REG 2 

INCREMENT IT 

STORE IT BACK 

BRANCH BACK TO BEGINNING 



00BF 11568559 
00Ct 708200C7 
0eC3 7062e0C7 
00C5 7082^009 



•NOW TEST FOR END OF JOB 

• 

ENOO CM MASK.HEXF 

B S«6 

B S«4 

B TSTB 



E0J7 

M0» 

NO, 

YES. TEST CRU STORAGE 



•i^OW INCREMFnT the mask (SET NEXT LEFT BIT ON) 



00C7 44020156 
00C9 4e8200CC 
0eCB 46A2CI800 
00CD 46A2Re01 
B0CF 48820156 



L 

ST 

LA 

LA 

ST 



2. MASK 
2.»*3 
2.0.2 
2.1.2 

2. MASK 



SHIFT MASK 1 LEFT 
INCRFMFNT MASK 
STORE BACK 



•NOW INCREMENT SIZe FIELD FOR MODIFICATION OF CRU l.OAO INST. 



0001 46631000 
00D3 48830044 
00D5 4883005E 
0007 70820038 



LA 
ST 
ST 
B 



3.XM000'.3 

3.INSTl*l 
3.IHST2*! 

begd 



RESTART 
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TEXAS INSTRUMENTS 
INCOKPORATED 
AUSTIN, TEXAS 



DOCUMfNT NUMBER REVISION 
970S92-99«I2 *A 



3A(.96fl V4L2 SJOOMT, lOI/O DATA MgOULE TESTS 
l9tS9t24 APR. 28, 1975 



PACE 0000 



0191 
0|92 
0193 
0194 
0195 
0196 
0|97 
0198 
0199 
02l« 
0201 
0202 
0203 
0204 
0205 
0206 
0207 
0208 
0209 
0211 
0211 
0212 
0213 
0214 
0215 
0216 
0217 
0218 
0219 
0229 
0221 
0222 
0223 
0224 
0225 
0226 
0227 
0228 
0229 
0230 
0231 
0232 
0233 
0234 
0235 
0236 
0237 
0238 
0239 
0240 



0100 
010F 
0111 
0113 
0119 
0117 
0119 

one 

0110 
011F 
0121 
0123 
0125 
0127 
0129 
0128 
012D 
012F 



•TEST THE 
•THE MOST 

* 



STCR INSTRUCTION TO SEE IF IT LFfT EXTENDS 
SIGNIFICANT BIT STORED IN MEMORY. 



O0D9 
O0DB 

oeoD 

00DF 
00Ei 
00EJ 
O0E5 
00E7 
O0e9 
00EB 
O0ED 
O0EF 

oari 
oers 
00rs 
O0r7 
00r9 
oorB 
ooro 
00rF 
0101 

0103 
0105 
0107 
0109 
010B 



4484fll5A T3T» 
44«I7(^004 

4880^15A 
08O0!gfl(! 
2C00t001 
ll5A35^B 
72O2a0E5 
72O210E7 

44Bin001 
4881fll'5A 

08(^010(^0 
2C001001 
Il58fl559 
72O2fi0F3 
7202fliaF5 
799799VI9 
440lfll5D 
46910001 
48010150 
1DSOA001 
7Z97tlftm 
70000107 
708lfl027 
7062ni?9 
44810000 
48810150 



44840153 
44070004 

0800fl000 
2C0O0002 
11538555 
7202^117 
72020119 
7082(1110 
44800001 
44070004 
4484014F 
0800B000 
2C00B001 
1150B551 
72020129 
72020128 
44030152 
4883014F 



ENCK2 



LA 

L 

ST 

LOCR 

STCR 

CM 

B 

B 

LA 

ST 

LOCR 

STCR 

CM 

8 

S 

NOP 

L 

LA 

ST 

CMI 

NOP 

XSB 

XHB 

B 

LA 

ST 



LA 

L 
LOCR 



4«FIEL0 
7.8IAS 
0. FIELD 

(0.n»0 
f0.n#i 

FrELD»FlELD»l 

«S.5 

• S,5 

i.x'0O0i' 
i«field 
ir0.i)»0 
ro.Dfi 

FIELD»1,HEXF 

•S.5 

#1.5 

l^BRMD 

i.i.i 

i*BRMO 
BRMO.l 

8M 

OHXl 
«*2 

i.fl 

UBRMD 



SET UP DATA RASE REG 

SET IIP CRU BASE REGISTER 

ZERO FIELD 

LOAD BIT OF CR MITH 

STORE BIT 

SEE IF ZEROS ARE EXTENDED 
LEFT EXTENOrO ZEROS ERROR 
LEFT EXTENOFO ZEROS ERROR 

SET FIELD TO 1 

LOAD 1 INTO TRI) 

STORE 1 FROM CPU 

ARE ONES LEFT FXTENOEO? 
LEFT EXTENOrO ONES ERROR 
LEFT EXTENOFO ONES ERROR 

YES, C0OI5 TEST 



• FIRST LOOPT 

• Noi EXIT 

• YESt TRANSFER 

• NOP 



MODES t RETE3T 



FOLLOWING TESTS SUBMITTED BY FNCINEERING GROUP 

4.ENGDAT 

7, BIAS 
ENGF1#0 



STCR ENGFlf2 

CM ENG0aT,ENGDT2 

B *S.5 

B •«.S 

B ENCK2 

LA 0,1 

L 7, BIAS 

LA 4*E«0A 

LDCR ENGF2,0 

STCR EN6F2#1 



CM 

8 

8 

L 

ST 



E70C.E60A1 

• S.5 

• S.5 

3,E70Ci 

3.EeeA 
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TCXA8 INSTRUMENTS 
INCORPORATED 
AUSTIN, TEXAS 



DOCUMENT NUHBER REVISION 
97S592«9902 *k 



SA(.960 V4L2 SJODMT, 161/0 DATA hqOULE TESTS 
•9189124 APR. 28. 197S 



PACE 0007 



0241 


• 131 


48830151 




ST 


3rEe0A| 




0242 


8133 


0C0F0123 




ARB 


.t.ENCK2*6,0 




0243 


• 139 


799701999 




NOP 






0244 






* 








0249 






* CHECK FOR 


! STATUS BLOCK 


ERRORS 


8246 






• 








B247 


• 137 


78960140 




S3 


STAT^l 




0248 


8139 


4486014E 




LA 


6. STAT 




0249 


8136 


840fl293F 




8FNE 


(0.2)*i,S*4 




025| 


813D 


72020130 




B 


• S.5 


• PARITY ERRnR 


829} 


B13r 


84003943 




BFNE 


f0.31rl.S44 




0292 


8141 


72D20141 




B 


OS. 5 


• POMER FAILURE 


8299 


8143 


84^04947 




BFNE 


C0.4),1,S«4 




8294 


8145 


72020145 




B 


PS, 5 


• UNnEFiNEO ronE 


0295 


• 147 


8400S94B 




BFNE 


r0.5)>l.S«4 




829$ 


8)49 


72020149 




B 


• 1,5 


* MEMORY VIOLATION 


8297 


B14B 


70820160 




B 


RLDCRU 




8298 






* 








8299 






*OATA 


STORAGE AREA 




8261 






• 








8261 


8140 


0000 




DATA 


• 




8262 


B14E 


0000 


STAT 


DATA 


• 




8263 






* 








8264 


B14F 


0707 


E60A 


DATA 


X'0787. 




8265 


8190 


0000 


E70C 


DATA 


8. 




8266 


8151 


rr97 


E60Ai 


DATA 


X'FF07t 




8267 


• 152 


0307 


E70C1 


DATA 


X' 03071 




8268 


8193 
• 194 


F0OF 
0000 


ENGOAT 


DATA 


X»F00F»,0 




8269 


• 155 


0000 


ENG0T2 


DATA 







8271 


0196 


0000 


MASK 


DATA 







0271 


8157 


0000 


PATRN 


DATA 


B 




827^ 


8158 


0000 


TEMPO 


DATA 







8273 


8159 


FFFF 


HEXF 


DATA 


X'FFFFi" 




8274 


B15A 

B15B 
B15C 


0000 

0000 
0000 


FIELD 


DATA 


0*0.X'000O« 




8279 


B15D 
• 15E 


0000 

0000 


BRWD 


DATA 


0*0 




0276 


• 19F 


0000 


PANEL 


DATA 







8277 






* 








8278 


■ 160 


70820000 


RLDCRU 


1 B 


LOADER RETURN POINT 


0279 








PAGE 
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TEXAS 1N8TRUHENTS 
INCORPORATED 
AUSTIN, TEXAS 



DOCUMENT NUMBER REVISION 
970592-99(12 *A 



SAU960 V4L2 SJOOMT. 161/0 DATA HqOULE TESTS 
§9159124 APR. 28, 1975 



PACE 0008 



028fl 

0281 






* 


l*#***t 


ft## •####'###### A#1 




0282 






* TESTS TMO AND ThREE 




028} 






* 








0284 


0080 




OUT 


EOU 


X'80» 


FOR LOCR/STtR DATA LOCATIONS 


0285 


0081 




IN 


ecu 


J('81' 




0286 


0}62 


PFFF 


INTEN 


DATA 


-1 


ENABLE FLAG FOR INT ROUTINE 


0267 


0163 


7882(I1E1 


SSB 


SSB 


CRUINT 


DUMMY SSB FOR TRAP LOCATIONS 


0280 


7rrF 




MSK 


EQU 


t^7fffi 




0289 


0169 


7FFF 


ONES 


DATA 


X'7FFF» 


BAS10 DATA PATTERNS 


029f 


0166 


0000 


ZERO 


DATA 







0291 






« 








0292 


0167 


44040000 


0MX2X3 


> LA 


4.0 


LOAn BASE REGISTERS 


0293 


0169 


4486e)l5F 




UA 


6. PANEL 




0294 


0168 


44070004 


' 


L 


7. BIAS 




0295 


016C 


1563B094 




MOV 


S3B<(Xi94*,4) 


SET TRAP LOCATIONS 


0296 


0i6r 


19641095 




MOV 


S3B*1»(X'95',4) 




0297 


0171 


1965R962 




MOV 


QNES.lNTEN 




0298 






* 








0299 


0173 


44930004 




LA 


3.4 




0300 


0175 


44887FFF 




LA 


O.MSK 


LOOP COUNTER AND DATA PATTERN 


03ft 


0177 


08009080 


LUPl 


LDCR 


r0,0)»ouT 


PATTERN TO DATA MODHI E 


0302 


0179 


2C0O0O81 




STCR 


(r0.0)#iN 


RETRIEVE PATTERN 


0303 


0178 


98817FFF 




NA 


i.MSK 


MASK OFF BIT B 


0304 


0170 


C400006t 




CRL 


0.IN 




830S 


017F 


E20A(ll7F 




BC 


10.«Sf5 


BIT PATTERNS NOT EQUAL 


0306 


0181 


E2nC0l8l 




BC 


i2,»S>5 


BIT PATTERNS NOT EQUAL 


0317 


0183 


0C0Ffll77 




ARB 


-I. LUPl, 


DECREMENT PATTERN 


0308 


0185 


0C3Ftll75 




ARB 


<.l.LUPl«2#3 




0309 






* 








0311 






• END 


PATTERN TEST 




0311 






* 








0312 


0187 


4480«ll56 




LA 


0.MASK 


SET LOOP COUNTER 


0313 


0189 


340E(I000 




SETS 


j4.0 


MASK INTERRUPTS 


0314 


0188 


340F(l8e0 


LUP2 


SETB 


15.1 . 


TRY TO SET INTERRUPT f /^ 


0315 


018D 


30OFIII991 




BBNE 


1S.1.S^4 


JUMP IF NOT SET 


0316 


01 8e 


72O2018F 




B 


• S.5 


ELSF ERROR 


0317 


0191 


340F0000 




SETB 


15.0 


SET TO TRY AGAIN 


0318 


0193 


0C0F«I18B 




ARB 


-t.LUP2,0 


DECREMENT AND LOOP 


0319 






• 








032f 






♦ END 


MASKED INTERRUPT TEST 




0321 






* 








0322 


0199 


3400(1000 




SETS 


0.0 


PREPARE FOR UNMASKED INT TEST 


0323 


0197 


340E0B00 




SETB 


14.1 


UNMASK INTERRUPTS ON BOARD 


0324 


0199 


44807FFF 




LA 


9. MSK 


SET LOOP COUNTER 


0329 


019B 


340F0800 


LUP3 


SETB 


15.1 


TRY TO SET INT F/F DIRECTLY 


0326 


019D 


3O0F01A1 




BBNE 


15.0. S«4 


JUMP IF SET 


0327 


0l9f 


7202nt9F 




B 


#S.5 


ELSE ERROR 


0328 


OiAl 


340FR000 




SETB 


J5,0 


TRY TO CLEAR TNT F/F 


0329 


01A3 


300F«I9A7 




BBNE 


i5.i.$;4 


JUMP IF CLEARED 
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texas instruments 
incqhporateo 
austin, texas 



OOCllMfNT NUMBER REVISION 
873582-9982 ** 



SAg960 V4L2 SJOOMT, 161/0 DATA mqOuLE TESTS 
§9159124 APR. 28, 1975 



0330 


01A5 72n2PilA5 


8 


«S,5 


0331 
0332 


* 

• NOW 1 


CHECK 


THAT Proper lev 


0333 


* 






0334 


B1A7 34fl0n800 


SETB 


0*1 


0339 


01A9 840031B5 


BFNE 


(0.3)»0.TSTA 


0336 


01A8 30eF0lAF 


BBNE 


15.0. s;4 


0337 


01AD 72D201AD 


B 


#$.5 


0338 


0)AF 34nF;«000 


SETS 


15.0 


0339 


0lBt 3e0F09B9 


BBNE 


IS.I.TSTB 


0340 


B1B3 7202fllB3 


8 


#$.5 


0341 


01B9 300Fei989 TSTA 


BBNE 


i5.i.$*4 


0342 


01B7 720281B7 


B 


• S.5 


0343 


0189 3400(1000 T9TB 


SETB 


0.0 


0344 


01BB 840031C1 


BFNE 


{0.3)»0.T9TC 


0345 


0180 300F9I9CB 


BBNE 


15.1. BOTTOM 


0346 


01BF 72O201BF 


B 


#S.5 


0347 


81Ct 3a0F0lC5 TSTC 


BBNE 


15.0, S«4 


0348 


01C3 72D201C3 


e 


*S.5 


0349 


01C5 340F0000 


SETB 


15.0 


0350 


01C7 300F09CB 


BBNE 


15. 1,1*4 


0351 


01C9 72020109 


B 


• 9.S 


0352 


01CB 0CaF0l9B BOTTOM- 


1 ARB 


.l.LUP3*0 


0353 


• 






0354 


♦ END 


UNMASKED TE3T 


0355 


• 






0356 


BICO 7C0001CF 


LOS 


1*2 


0357 


01CF 0101 
0100 0180 


DATA 


S*2.X*0l80i 


0358 


01D1 448a7FFF 


LA 


0,MSK 


0359 


01D3 1566nS62 LUP4 


MQV 


zero#inten 


8361 


B1D5 34f*00800 


SETB 


0.1 


0361 


01D7 340000(^0 


SETB 


0*0 


0362 


0109 72O201D9 


B 


fS.5 


0363 


01DB BC0F01D3 INTOK 


ARB 


-l.LUP4«8 


0364 


* 






0365 


* END 


FINAL 


INTERRUPT TEST 


0366 


« 






0367 


0100 7C0801DF 


LOS 


•♦2 


0368 


01DF 0000 
01E0 01C0 


DATA 


LOADER. X'01C0» 


0369 


* 






0370 


01Ei 0000 CRUINT DATA 


0»0.S«1 




01E2 0000 








01E3 01E4 






0371 


01E4 44030162 


L 


j.intEn 


0372 


01E6 E2OA01E6 


BC 


10.*S*5 


0373 


B1E8 300F01EC 


BBNE 


15.0. s;4 


0374 


01EA 72O201EA 


8 


#S.5 


0375 


01EC 340F0000 


9ET8 


i 15.0 



PAGE 0009 



ELSF ERROR 

CHANGE CAUSrs INTERRUPT 

TRY TO SET INT F/F WITH TO 1 

JUMP IF TESTING 214103.0003 

JUMP IF TO 1 SET INT ftf 

ELSF ERROR 

TRY TO CLEAR INTERRUPT F/F 

JUMP IF CLEARED 

ELSF ERROR 

0-1 CHANGE SHOULD NOT SET f t^ 

ERROR IF IT 010 

TRY TO SET INT F/F WITH 1 TO 

JUMP IF TESTING 214103-0003 

1-0 CHANGE SHOULD NOT SET F/F 

ERROR IF IT DID 

JUMP IF 1 TO SET INT ftf 

ELSF ERROR 

TRY TO CLEAR INT F/F 

JUMP IF IT CLEARED 

ELSF ERROR 



ENABLE CRU INTERRUPTS 



GENERATE EXTERNAL 

INTFRRUPT 

INTERRUPT DTO NOT OCCUR 



EXIT STAGE LEFT 



CRU INTERRUPT HANDLER 



INTFRRUPT NOT EXPECTED 
CHECK INT FOR LOC OF INSTR 

CLEAR INTERRUPT 
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TEXAS I''ST«UMENTs OOCUMfNT NUMBER REvr9IO»4 

iNCOi^PORATEC 



AUSTIN. TEXAS 97B592-99fl2 



• A 



SAL960 V4L2 SjOCMT, l«I/0 OAT* MoOuLE TESTS PAGE 0Blfl 

I9I59I24 APR. 28, 1975 



0376 


01EE 30«iF(il9F2 


BBNE 


19.1.S«4 




B377 


eir0 72Q2(ilF0 


B 


• t.5 


NOT CLEARED 


0378 


0ir2 448301DB 


LA 


3.INT0K 


SET UP RETURN 


0379 


•ir4 48830iEt 


ST 


3.CRUIMT 




0380 


eire /CftfleiEi 


LOS 


CRUINT 


RETURN 


0381 


BITS 


END 
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TEXAS INSTBUMtNTS OOCUMFNT NUMBER REVISION 

iMCOMPORATED 
AUSTIN, TEXAS 970592-99fl2 •A 

SAL9«a V4L2 SJOOmT, 161/0 DATA MqDuLE TESTS P'GE 0011 

•9199124 APR. 28, 197S 

B382 0009 BITS BSEC LOCRU CRU BIT SEGMENT 

0383 0000 ENGFl CON 0.16 

0384 0006 EN6F2 CON 0,11 
0389 0ir8 END TcRUST 

0000 ERRORS i LENGTH > 01F8 
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ALPHABETICAL INDEX 
INTRODUCTION 

The following index lists key words and concepts from the subject material of the manual 
together with the area«s) in the manual that supply major coverage of the listed concept. The 
numbers along the right side of the listing reference the following manual areas: 

• Sections - References to Sections of the manual appear as "Section x" with the symbol 
X representing any numeric quantity. 

• Appendixes - References to .Appendixes of the manual appear as "Appendix y" with the 
symbol y representing any capital letter. 



• 



• 



Paragraphs - References to paragraphs of the manual appear as a series of alphanumeric 
or numeric characters punctuated with decimal points. Only the first character of the 
string may be a letter: all subsequent characters are numbers. The first character refers 
to the section or appendix of the manual in which the paragraph is found. 

Tables - References to tables in the manual are represented by the capital letter T 
followed immediately by another alphanumeric character (representing the section or 
appendix of the manual containing the table). The second character is followed by a 
dash (•) and a number: 

Tx-yy 

Figures - References to figures in the manual are represented by the capital letter F 
followed immediately by another alphanumeric character (representing the section or 
appendix of the manual containing the figure). The second character is followed by a 
dash (-) and a number: 

Fx-yy 

Other entries in the Index - References to other entries in the index are preceded by 
the word "See" followed by the referenced entry. 
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Assembly Drawings 6.1 

BBNE Instruction A2.52 

Bit Addresses T2-1 

Bootstrap Loader 8.4 

Giassis, External Expansion 12 

Circuit: 

Input .4.4, F4-1 

Output .4.5, F4-2 

Configuration. Data Module TM, Tl-2 

Connector Rn: 

Arrangement F4-1 

Assignments 4J.l,T4-2 

Connections, Data Module 12 

CRU Base Address Register 422 

CRUBIT 4.5 

CRU Mechanical Configuration Jl-2 

CRUSELO- 4.2.1,4.5 

Data Control 42 J 

Data Module: 

Characteristics .4.6, T4-3 

Configurations Tl-l.Tl-2 

Connections 12 

bistallation 12 

Dau Output .42.4.1 

Data Transfer .423,42.4 

Diagnostic Program 5.1,8.1 

Electrical Drawings 6.1 

External Expansion Chassis 12 

Filters . 12.1 

Input: 

Circuit .4.4, F4-1 

Routine .T2-3 

Timing F4-2 

Installation, Data Module 12 

Instruction: 

Format 42J 

Transfer 42.4 

Word 42J 

Instructions: 

BBNE .42J2 

LDCR .42J.5 

SETB .42.5.6 



STCR 42J.1 

TSBX 42J-3 

XBNE .42J.4 

Interface Signals .T4-1 

Interrupt: 

Capability 4J 

Option 122 

LDCR Instruction .42 J J 

Loader, Bootstrap 8.4 

Maintenance, Preventive 5.1 

Mechanical Configuration, CRU Fl-2 

Module Selection 422 

Operation Code 4.2.5 

Option. Interrupt 1 22 

Output: 

Circuit .4.5, F4-2 

Data .42.4.1 

Timing F4-3 

Paper Tape Reader Bit Addresses T2-1 

Parts Lists 6.1 

Pin Assignments 42.1 

Connector T4-2 

Preventive Maintenance 5.1 

Program, Diagnostic 8.1 

PuUup Voltages 12.1 

Register, CRU Base Address 422 

Rented Publications . . . . ■ Preface 

Routine, Interrupt Driven Input T2-3 

Signals. Interface T4-1 

SETB Instruction 4.2.5.6 

STCR Instruction 4.2.5.1 

Tape Reader Routine T2-2 

Timing: 

Input F4-2 

Output F4-3 

Troubleshooting 53, 5.4 

TSBX Instruction .42J3 

XBNE Instruction .42.5.4 
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USER'S RESPONSE SHEET 



Manual t; ri<. • Model 960 Computer CommunicatiDns Register Unit 



16 Input/ 16 Output Data Module User's Manual (966366-9701) 

Manual Date: > August 1 976 j^^^^ ^f j^^j^ Utter:_ 

User's Name: Telephone: 



Company • Office/Department : 

Street Address: 



City 'State/Zip Code:. 



Please list any discrepancy found in this manual by page, paragraph, figure, or table number in 
the following space. If there are any other suggestions that you wish to make, feel free to 
include them. Thank you. 

•J I Location in Manual Comment/Suggestion 

z 
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